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���Ł�bࡹᨱ�ॅᨕᕽ໕ᕽ�ǎၝᗭाᯕ�Ⓧí�⨆ᔢݡ֥� �᳦Ŗ⧕᪡�⪹Ğ᪅ᩝ᮹�ᝍ⪵�ၰ�Õ

vᨱݡ�⦽�šᝍ᮹�᷾aಽ�ᦩᱥ⦽�᜾⣩��ᦩᱥ⦽׮�ᔑྜྷᨱݡ�⦽�ᗭእᯱ᮹�᫵Ǎa�ḡᗮᱢᮝಽ�

⍅ḡŁ�ᯩ �݅
↽ɝ�ॅᨕᕽ۵�Łಚ⪵᜽ࠦ��ݡᝁ �ᯱ᷾a��ᱡ�⇽ᔑ�॒ᮝಽ׮�ᙹᔑྜྷ �ᮥ݅పᮝಽ�Ǎ᯦⦹޹�

ᩩᱥŝ۵ݍ�ญ�ᗭๅ�ᨦᰆ �ᮥᯕᬊ⦹ᩍ�ᗭప�Ǎๅ⦹۵�Ł~ॅᯕ�۹ᨕӹŁ�ᯩ �݅�ੱ⦽��༉ु�

ᔑᨦᇥ᧝ᨱ�Ùℱ�Ł~᮹�᫵Ǎa�݅᧲⧕ḡ۵�äᮡ׮�ᙹᔑ �ྜྷǍ᯦ᨱ �ࠥၹᩢࡹŁ�ᯩ �݅

ญ�ᮁ☖݉ĥݍ�ᙹᔑྜྷᮡ�݅ෙ�ᱽ⣩ŝ۵׮ �ࠥๅᬑ�ᝁᗮ⦹ᩍ᧝�⦹Ł��Ł~᮹�᯦ᰆᨱᕽ�ᖙ

ᇥ⪵ᮁ�ࡽ☖᮹�༉ �ु݉ĥᨱ ᮡ�šᝍ׳ࠥ� �ᮥᅕᯕŁ�ᯩ۵�ᝅᱶᯕ ᙹᔑྜྷ׮��⦽ੱ�݅� �ᮥᵝಽ�

❱ๅ⦹۵�ᗭๅ�ᨦᰆᨱᕽ۵�Ł~᮹�᫵Ǎෝ�ᱶ⪶⦹í�᦭Ł�ၹᩢ⦹۵�äᯕ�ᙹᯖ �ᮥ₞⇽⦹۵�

ʑᅙᯕࡽ� �݅
ᅙ�ᩑǍ۵�ᗭๅ�ᨦᰆᨱᕽ׮�ᙹᔑ �ྜྷ❱ๅ�᜽�Ł~อ᳒ �ᮥᯕҭᨕ�ԕŁ�ӹᦥaᕽ۵�ฯᮡ�∊

ᖒŁ~ �ᮥอॅᨕ׳�ᮡ�ᙹᯖ �ᮥ₞⇽⧁�ᙹ�ᯩ۵�ᱥఖᮥ�ᖙᬑ۵ߑ�ə�༊ᱢ �ᮥaḡŁ�ᯩ �݅
ʑ᳕᮹�ྙ⨭Ł �eđŝ�ᗭๅ�ᨦᰆᨱᕽ۵�ቭ௽ऽ�ᱽ⣩᮹�Ǎእ�ၰ�$�6ᱽ �ࠥᕽእᜅෝ�☖⧕�

ᗭእᯱॅᯕ׮�ᙹᔑ �ྜྷǍๅ᜽�aᰆ�ᵲ᫵⦹í�ᔾb⦹Ł�ᯩ۵�ᝁ഑ᖒ �ᮥ⩶ᖒ⦹ᩍ᧝�⦽݅۵�đ

ŝෝ�ࠥ⇽⦹ᩡ �݅

ੱ⦽��ᔍ⫭᮹�ᄡ⪵ᨱ�ၽ฿⇵ᨕ�ᗭప�❱ๅෝ�᭥⦽�}ᄥ�⡍ᰆ�॒ᮝಽ�ᅕšᔢ᮹�ྙᱽӹ�⃹ญ

ྙᱽෝ�⧕đ⦹۵�ႊᦩᮥ�ษಉ⧕᧝�⦽ �݅
ᅙ�ᩑǍ᮹�đŝෝ�ၵ┶ᮝಽ�ᗭๅᨦᰆᨱᕽ۵�ᖙᇥ⪵ࡽ�Ł~᮹ᷩܩ�ෝ�ၹᩢ⦽�Ł~ᕽእᜅ�

₉ᬱ᮹�ᱥఖᮥ�ᙹพ⦹ᩍ�ၽᱥ᜽⍽�ӹᦥa᧝�⦽ �݅

ᵝᱽᨕ� �ᙹᔑ׮� �ྜྷᮁ☖��Ǎๅ⧪࠺��Ł~ᕽእᜅ

















































































� �ᯱᩑ᮹�༉ु�äݡ�⢽� ������#FKRQJJDN�QHW�


Ʊᝁᱡ �ᯱ�ᖙ᳦ᔍᯕქݡ⦺Ʊ�Ğᩢ⦺ᇡ�Ʊᙹ� �QV\RRQ#F\EHUVHMRQJ�DF�NU�



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

Ⳓ��ᕽ� �ು

�����ᩑǍ᮹�႑Ğ�ၰ�༊ᱢ

ᔑᨦ᮹�ၽᱥ��ǎၝᗭा᮹�⨆ᔢ��əญŁ�⧖a᳒⪵۵�ŝÑ᪡۵ݍ�ญ�ᔗ᮹�ḩᱢ�⨆ᔢᨱݡ�

⦽�ᵲ᫵ᖒᮥ޵�ᬒ�ᇡb᜽⎑Ł�b᳦�Ŗ⧕᪡�⪹Ğ᪅ᩝ᮹�ᝍ⪵�ၰ�Õvᨱݡ�⦽�šᝍ �ᮥ᷾a

᜽⎑݅�
əಽᯙ⧕�ᦩᱥ⦽�᜾⣩��ᦩᱥ⦽׮�ᔑྜྷᨱݡ�⦽�ᗭእᯱ᮹�᫶Ǎ�ੱ⦽�ḡᗮᱢᮝಽ�⍅ḡŁ�ᯩ

�݅�Ł~᮹�᯦ᰆᨱᕽ۵�ᯕ్⦽�ᇩᦩŝ�᫶Ǎෝ�⧕ᗭ⦹ʑ�᭥⦹ᩍ�⊽⪹Ğᱢᮝಽ�Ḣᱲ�ᰍ႑⦹Ł�

ᔍᬊ⦹Ł�᝗ᮡ�᫶Ǎa�v⦹ḡอ�ᱲɝᖒ�ᇩ⠙�ၰ�᜽e᮹�⬉ᮉᖒ��ᱶᅕᇡ᳒ᮝಽ�ᵲeᔢᯙᮥ�

☖⦹ᩍ�Ǎๅ⦹Ł�ᯕᬊ⧁�ᙹ�ၷᨱ�ᨧ۵�⩥ᝅᯕ �݅
ᗭእᯱ᮹�Ğᬑݡ�పǍๅ᪡�ᅕš᮹�ᨕಅᬡ��Ǎๅ᜽ʑ᮹�ᇩ⪶ᝅᖒ��Ǎๅᗭ᫵᜽e᮹�ᨕಅᬡ

ᮝಽ�ᯙ⧕�ᵝÑḡᨱᕽ�aʭᬕ�ᗭๅ᜽ᰆ �ฯᯕ�ᯕᬊ⦹Ł�ᯩ޵ᮥ� �݅

ᱶᇡᨱᕽ۵�³׮ᙹᔑ �ྜྷᮁ☖�ၰ�aĊᦩᱥᨱ�š⦽�ჶශ´ᨱ�᮹Ñ׮�ᙹᔑྜྷ᮹�ᬱ⪽⦽�ᮁ☖ŝ�

ᱢᱶ⦽�aĊ �ᮥᮁḡ⦹í�⧉ᮝಽ �៉ᔾᔑᯱ᪡�ᗭእᯱ᮹�ᯕᯖ �ᮥᅕ⪙aʑ�᭥⧕�����֥���ᬵ�

ᱥǎᨱ���}᮹�Ŗᩢࠥๅ᜽ᰆᮥ�Õพ��ᬕᩢ⦹Ł�ᯩ �݅���
ᯕᨱ׮�ᙹᔑ �ྜྷ᜽ᰆ᮹�ᔾᔑŝ�ᗭእ۵�ๅ �֥Ⓧí�᷾a⦹Ł�ᯩᮝ໑�� ����֥��ᬵ�}ᰆ⦽�a

௞᜽ᰆᮡ�Йᵡ⯩�Ñ௹ྜྷపᯕ�᷾a⦹ᩍ�����֥ᨱ۵��ᬵ�⠪Ɂ�Ñ௹ྜྷపᯕ������★�� �ᯝ�Ñ௹

ɩᧂ����ᨖᨱݍ�⦹ᩡ �݅��

ᯕ౨ॐ�ǎၝ᮹�Õvŝ�ḢđࡹŁݡ�⩶ᮁ☖᜽ᰆᮥ�⩶ᖒ⦹Ł�ᯩ۵׮�ᙹᔑྜྷ�ᗭๅ᜽ᰆ�ᔑ

ᨦᇥ᧝۵�ᕽእᜅ᪡�ᱲ༊᜽⍽ᕽ޵�ᬒ�ၽᱥ᜽⍽�ӹa᧝�⦹۵�⦽�ᇡᇥᯕ௝Ł�⧕ࠥ�ŝᨙᮡ�

ᦥ݅ܩ�
ᗭእᯱ᮹�᫵Ǎಽ�ᯙ⦽׮�ᙹᔑ �ྜྷᮁ☖Ǎ᳑᮹�ᄡ⪵ෝ�ᅕ໕�ᬑญӹ௝᮹׮�ᙹᔑ �ྜྷᮁ☖Ǎ᳑

۵����� �֥ᯕᱥʭḡ۵�ᱥ☖ᱢᮝಽ�ᮁᔍ�ࠥๅ᜽ᰆ�ᵲᝍᮝಽ�ᬕᩢࡹᨩᮝӹ�� ���� �֥�ᬵ�a௞

ᙹᔑ׮��ᯕ⬥�ࠥๅ᜽ᰆᮡࡽᙹᔑྜྷࠥๅ᜽ᰆᯕ�Ŗᩢࠥๅ᜽ᰆᮝಽ�↽Ⅹಽ�}ᰆ׮�࠺ �ྜྷࠥๅᮁ

☖᮹�ᵲ⇵ᱢ�ᮁ☖ʑǍಽ�ᯱญๅʡ⦹íࡹ�ᨩ �݅
ᙹᔑ׮ �ྜྷᮁ☖᮹�⧖ᝍᱢᯙ�ᩎ⧁ŝ�⧉ �̹ᮁ☖}ᖁ᮹�ᖁࠥᱢ�ʑ܆ �ᮥᙹ⧪⦹Ł�ᯩᮝӹ�����
�֥ᮁ☖᜽ᰆ�ᱥ໕}ႊᮝಽݡ�⩶⧁ᯙᱱ��ʑᨦ⩶�ᙹ⟝ษ⍴�660� �॒݅᧲⦽�ᮁ☖ʑǍ᮹�⇽⩥ŝ�

ĞᰢǍ᳑᮹�ᝍ⪵ಽ�ᮁ☖ℕĥ᮹�ɪᗮ⦽�ᄡ⪵ಽ׮�ᙹᔑ �ྜྷŖᩢࠥๅ᜽ᰆᮡ�ᮁ☖⪹Ğᨱ�ᝁᗮ⦹

íݡ�᮲⦹۵ߑ�⦽ĥෝ�ӹ┡ԕŁ�ᯩ �݅��

���ǭᔢǍ��������ᵲᦺݡ⦺Ʊ�ᔑᨦĞᩢݡ⦺ᬱ�ᮁ☖ᔑᨦ⦺ŝ�ᕾᔍ⦺᭥ם �ྙ� S���
���ᯕ௹⩲�������� �ᙹᔑྜྷࠥๅ᜽ᰆ᮹�ྜྷඹ⬉ᮉ⪵�ႊᦩᨱ�š⦽�ᩑǍ׮³�a௞ࠥ�࠺ๅ᜽ᰆ�႑⇵��ྕ�➑ภ⇽⦹ෝ�ᵲᝍᮝಽ´��

݉ǎݡ⦺Ʊݡ�⦺ᬱ�⪹ĞᯱᬱĞᱽ⦺ŝ�ၶᔍ⦺᭥ם �ྙ� S����
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ᯙᱱ⧀⩶ݡ�ᙹᔑྜྷ᮹�ᗭๅ᜽ᰆᮡ׮ �ᮥᵲᝍᮝಽ�዁෕í�ၽᱥ⦹Ł�ᯩᮝ໑�ᩩ⊂⧁�ᙹ�ᨧ۵�

ʑ⬥ӹ�⪹Ğᱢ�᳑Õᮝಽ�ᯙ⦽�aĊᔢ᜚ᨱ�ၝq⦹í�ၹ᮲⦹۵�Ł~ॅᨱí۵޵��ฯᮡ�ᱽ⣩ᮥ�

እƱ⦹ᩍ�Ǎๅ⧁�ᙹ�ᯩ݅۵�ᱱᨱᕽ�ᯕᬊ᮹�⠙᮹ᖒŝ�aĊĞᰢᨱᕽ᮹�Ǎๅ᫶Ǎෝ�∊᳒᜽⍽

ᵝŁ�ᯩ۵�ᵲ᫵⦽�ᰆᗭᯕ �݅

ᗭእᯱ᮹�Ǎๅ⩶┽ෝ�ᔕ⠕ᅕ໕�ᩩᱥᨱ�ᰍ௹᜽ᰆᯕӹ�ᵝÑḡ᪡�aʭᬕ�ᗭๅᰆᨱᕽ�ྜྷ⣩ᮥ�

Ǎๅ⦹۵�⩶┽ᨱᕽݡ�⩶ᱱ⡍ᨱᕽ᮹ݡ�పǍๅ⪵ಽ�ၽᱥ⦹Ł�ᯩ �݅
ə్ӹݡ�⩶ᨦℕ�❱ๅ᮹�⊹ᩕ⦽�Ğᰢᯕ�ŝᩕࡹᨕ�qᨱ�঑௝ᕽ�Ł~ᮡ׮�ᙹᔑྜྷ᮹׳�ᮡ�

ḩ��⧊ญᱢᯙ�aĊ��ᝁᖁ⦽�ᅕš��݅᧲⧉��ᱽ⣩ᨱ�6۵�ྜྷ$�⦽ݡ�ುᯕŁ�❱ๅᯱ᮹�ᕽእᜅ�⧪

�v⦹Ł�ᅖᰂ⦽�QHHGVෝ�wʑᨱ�ᯕ෕ౡ޵ᬒ޵�ᨱ�ᯕ෕ʑʭḡ࠺ �݅
�ᵲ᫵ᖒᮡ�݅ෙ�ᯝၹ�ᱽ⣩ᅕ⦽ݡ��Ł~ॅ᮹�ᝁ഑ᨱ⦽ݡ�ᙹᔑྜྷᯕӹ�ᮭ᜾ᨱ׮ ⦹�v޵݅�

໑��ᯕᨱ�อ᳒⦹ḡ�ᦫ �ᮥ᜽ᨱ۵�Ł~ᮡ�⧕ݚ�ԕᬊ �ᮥǍᱥᯕӹ�ᯙ░ �॒֘ �ᮥᯕᬊ⧕ᕽ�⧕ݚ�

ᗭๅๅᰆᨱݡ�⦽�ᝁ௥⦽�እ❱ �ᮥᕽ᜕⊹�ᦫᮝ໑�əಽ�ᯙ⦽�ᩢᨦᱢ�┡Ċᮡ�ᗭๅᨦᰆ᮹�⠱ᘥʭ

ḡ �ࠥᇩ �్ᯝᮝ┍�ᙹ�ᯩ۵�ᵲ᫵⦽�᫵ᗭಽࡹࢱݡ�Ł�ᯩ �݅

ᙹᔑྜྷ׮ �ᮥǍๅ⦹۵�Ł~᮹�ᇡඹa�ᩍᖒᯙ�ᱱ �ᮥŁಅ⧕�ᅝ�ভ��ᗭๅ�ᨦᰆᨱᕽ᮹�❱ๅᬑ

᭥ෝ�⩶ᖒ⧁�ᙹ�ᯩ۵�äᮡ׮�ᙹᔑྜྷ᮹�ḩᱢ�ᇡᇥᮡ�ʑᅙᯕ໑��Ł~ �ᮥᯕ⧕⦹Ł�ᬱ⦹۵�ၵෝ�

ၙญ�❭ᦦ⦹ᩍ�ᕽእᜅ⦹۵�PLQGa�ᱩᝅ⯩�⦥᫵⦹݅Ł�⧁�ᙹ�ᯩ �݅
ᯝၹᱢᮝಽ�ᩍᖒॅᮡ�Ŗqݡෝ�⩶ᖒ⦹۵�⦽�ᇡᇥᨱݡ�⦽�ᝁ഑a�v⦹໑��ᱽ⣩ŝ�aĊᯕ�

ᨕ۱�ᱶ �ࠥǍᖒࡹŁ�Ñʑᨱ�঑ෙ�ᕽእᜅa�อ᳒ᜅ్ᭁᮥ�ভ�⧕ݚๅᰆᨱ�∊ᖒŁ~ᯕࢁ��ᙹ�

ᯩ۵�a܆ᖒᯕ�Ⓧ �݅�
ᯕ۵׮�ᙹᔑ �ྜྷᗭๅๅᰆ�ᖒŖ᮹�᜚➉ෝ�᳭ᬑ⦹ʑ�᭥⦹ᩍ�Ł~อ᳒ᯕ௝۵�ᇡᇥ �ᮥᕽእᜅ

᪡�ᱲ༊᜽⍽�ᮁḡ⧕᧝�⦹۵�ᯕᮁa۵ࡹ��äᯕ �݅� �
ə్⦽�šᱱᨱᕽ�ᇩ�ভ�ᗭእᯱ᮹�᫵Ǎෝ�↽ᬑᖁᮝಽ�⦹ᩍ׮�ᙹᔑ �ྜྷᗭๅ᜽ᰆ᮹�ᮁ☖ᨦ�

ၽᱥ �ᮥḡᗮ᜽⍽᧝�⦹ӹ�ʑ᳕᮹�ᩑǍෝ�ᅕ໕�ࠥๅ᜽ᰆᮥݡ�ᔢᮝಽ�⦽�ᩑǍaݡ�ᇡᇥᯕᨩ �݅
�
ᯕᨱ�ᅙ�ᩑǍ۵׮�ᙹᔑ �ྜྷᮁ☖ �ᮥŁ~᮹�QHHGෝ�อ᳒᜽⍽�ᵝ۵�ᕽእᜅᔍᨦ᮹�⦽�ᇡᇥᮝ

ಽ�ᱲɝ⦹Ł׮�ᙹᔑ �ྜྷᮁ☖᮹�✚ᖒŝ�ᕽእᜅ᮹�} �ֱၰ�✚ᖒ��əญŁ�ᗭእᯱ᮹�Ǎๅ⧪ᮥ࠺�

ᩑđ⦹ᩍ�ᱲ༊᜽┕ᮝಽ �៉⧕᫙׮ᙹᔑ �ྜྷ᜽ᰆ}ႊᨱ �ࠥ⮵ॅญḡ�ᦫ۵�ǎԕ׮�ᙹᔑ �ྜྷᗭๅ᜽

ᰆᮁ☖᮹�ၽᱥ �ᮥϡ⦹Ł �ᯱ⦹۵�äᨱ�ə�༊ᱢ Ł�ᯩࢱᮥ� �݅

��� ʡݡᮅ�������� �ᙹᔑྜྷᮁ☖⪹Ğ�}ᖁႊᦩᨱ�š⦽�ᩑǍ׮³� a௞׮ᙹᔑྜྷࠥๅ᜽ᰆ�₥ᗭ᜽ᰆᮥ�ᵲᝍᮝಽ´�� ໦ḡݡ⦺Ʊ�

ᇡ࠺ᔑ�ᮁ☖Ğᩢݡ⦺ᬱ�ᮁ☖⦺ŝ�ᕾᔍ⦺᭥ם �ྙ� S��
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ⳓ��ᯕುᱢ�႑Ğ

ᙹᔑ׮����� �ྜྷྜྷඹ�ၰ�ᮁ☖

ᔑ׮������� �ྜྷྜྷඹ᮹�ᱶ᮹

ᔑ׮ �ྜྷྜྷඹ۵�ᔾᔑ׮�ࡽᔑྜྷ᮹�ᱥℕ�ᮁ☖ŝᱶᨱᕽ�Ŗɪŝ�ᙹ᫵ෝ�ᩑđ⦹۵�༉ �ुྜྷญᱢ�

Ğᱽ⪽ᮥ࠺�ӹ┡ԕ໑�⬉ᬊ₞⇽ �ᮥ☖⦹ᩍ�ᇡaa⊹ෝ�ᱽŁ᜽┅۵�༉ �ुྜྷญᱢ�ʑ܆ŝ�⪽࠺

�ᮥ᮹ၙ⦽ �݅� µ⪵ྜྷᮁ☖Ⅺḥჶ¶ᨱ۵�³ྜྷඹ௡�ᬕᘂ��ᅕš��⦹ᩎ��⡍ᰆ��ᮁ☖aŖ�ၰ�ᱶᅕ☖ᝁ�

�॒ᇡaa⊹�₞⇽ �ᮥ᭥⦽�ᰍ⪵᮹�⮱෥´ᮝಽ�ᱶ᮹⦹Ł�ᯩ �݅�
�əฝ���!ᨱᕽ�ᅕ۵�ၵ᪡�zᯕ�ྜྷඹ᮹�ᵝ᫵�ʑ܆ᮡ�Ḣᱲʑ܆ŝ�ḡᬱʑ܆ᮝಽ�Ǎᇥࡽ �݅��

�əฝ��׮�ᔑྜྷ� ྜྷඹ⪽࠺�ᇥඹ᪡�⬉ᬊ₞⇽�

ᔑ׮������� �ྜྷྜྷඹ�✚ᖒ

ℌṙ��Ŗᔑ⣩ᮡ�✚ᱶḡᩎᨱᕽ�ᔾᔑࡹᨕ�┡�ḡᩎ�ၰ׮�Ⅽḡᩎᮝಽ�ᬕၹࡹŁ�ᯩᮝӹ׮�ᔑྜྷ

ᮡ׮�Ⅽḡᩎᨱᕽ�ᔾᔑ⦹ᩍ�ࠥ᜽�ᗭእᯱᨱíಽ�ᯕࡽ࠺ �݅
�ᨕ�ᯩḡ�ᦫŁ�⣩༊ᄥಽ�༉᧲ᯕ�ᇩȽ⊺⦹ʑ�ভྙᨱࡹ⪵⩶ᔑྜྷᮡ�Ŗᔑ⣩ŝ�zᯕ�ᱶ׮��ṙࢹ

⡍ᰆ⩶┽ࠥ�ๅᬑ�݅᧲⦹ᩍ�⡍ᰆႊჶ��⡍ᰆ⊹ᙹ�ᖁ┾��⡍ᰆᰍഭ�ᖁᱶ� �॒⡍ᰆȽĊ⪵ᨱ�ᨕಅ

ᬡᯕ�ฯ �݅

���ᱥ₞Ņ�᫙�������� ᔑ׮³ �ྜྷྜྷඹℕĥ�ḥ݉ŝ�⬉ᮉ⪵�ႊᦩ´��⦽ǎ׮ⅭĞᱽᩑǍᬱ�� QRY�



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ᖬṙ׮��ᔑྜྷᮡ�ᩢ׮Ƚ༉a�ᩢᖙ⦹ʑ�ভྙᨱ�ᔾᔑపŝ�⇽⦹పᯕ�ᗭȽ༉ᯕᨕᕽ�Ƚ༉᮹�Ğ

ᱽᨱ�ၙ⊹ḡ�༜⦹အಽ�ᬕᘂእᬊ��⦹ᩎ��ᅕš��ʑĥ⪵a�ၙ⯂⦹ �݅
֘ṙ׮��Ⅽ�ᯙǍ᮹�Łಚ⪵ಽ׮�ᔑ �ྜྷྜྷඹ᯲ᨦ᮹�ᨕಅᬡᮝಽ�ʑĥ⪵��ᯱ࠺⪵a�⦥ᙹᱢᯕ �݅
݅ᖐṙ׮��ᔑྜྷᮡ�ᙹ⪶�⬥ᨱ �ࠥ⪙⯂ �ᮥ⦹ʑ�ভྙᨱ�ᖁࠥᮁḡa�ๅᬑ�ᵲ᫵⦹݅��ᝁᖁ �ࠥᮁ

ḡෝ�᭥⦹ᩍ�ᱡ᪉ᮁ☖ℕĥ�FROG� FKDLQ� V\VWHP�᮹�ᱢᱶ᪉ �ࠥᮁḡ�ၰ�ᮁ☖ʑ⦽�݉⇶ᯕ�⦥ᙹᱢ

ᯕ �݅��

�

ᔑ׮������� �ྜྷᮁ☖᮹�᮹ၙ

⩲᮹᮹׮�ᔑྜྷᮁ☖ᮡ׮�ᔑྜྷᯕ�ᔾᔑᯱᯙ׮�ᨦᯙᮝಽᇡ░�ᗭእᯱᨱí�ᯕ෕ʑʭḡ᮹�ᇡa

a⊹ෝ�₞⇽⦹۵�Ğᱽ⪽࠺ᯕ໑�Ų᮹᮹׮�ᔑྜྷᮁ☖ᮡ׮�ᔑྜྷ᮹�ᔾᔑᯕᱥᨱ�ᨕਅ׮�ᔑྜྷᮥ�

ᨙ �ᱽ�ᨕਜí��ᨕ۱�Ŕᨱᕽ��᨝ษӹ�ᔾᔑ⧁�äᯙaෝ�ᩩ⊂⦹ᩍ�đᱶ⦹Ł�ᯕෝ�ᔾᔑ��❱ๅ⦹

۵�༉ �ुĞ �ᱽ⪽࠺ŝ�❱ๅ�⬥�ᧁ⥥░ᕽእᜅෝ�⡍⧉⦽�ᱽၹ�Ğᱽ⪽࠺ �ᮥ᮹ၙ⦽ �݅��

��ᙹḲ݉ߑ�ᙹ�ᯩ۵٭ᙹᔑྜྷ᮹�ᯝၹᱢᯙ�ᮁ☖Ğಽ۵�ᙹḲ݉ĥ��ᵲe݉ĥ��ᇥᔑ݉ĥಽ�ӹ׮

ĥ۵�ᔾᔑᯱᨱᕽ�ᙹḲᔢᮝಽ᮹�݉ĥ��ᵲe݉ĥ۵�ࠥๅ᜽ᰆᨱᕽ�ᵲeࠥๅ᜽ᰆ݉ĥ��ᇥᔑ݉ĥ

۵�ᗭๅ᜽ᰆŝ�ᗭእᯱಽ᮹�݉ĥ௝Ł�⧁�ᙹ�ᯩ �݅��

ᔑ׮������� �ྜྷᮁ☖᮹�✚ᖒ

ᔑ׮ �ྜྷᮁ☖ᮡ׮�ᔑྜྷ᮹�✚ᖒᨱ�঑௝�əᨱ�ᇡ᮲⦹۵�ᮁ☖᮹�✚ᖒ �ᮥḡܩíࡽ� �݅
঑௝ᕽ�እ׮�ᔑ �ྜྷ魙G鎭礞癤�ŝ۵�݅ෙ�ᮁ☖᮹�✚ᖒ �ᮥӹ┡ӹí۵ࡹ��äᯕ �݅��

� � � ᔑྜྷᮡ�ĥᱩᱢ�⠙ᰍᖒ׮�� �ᮥaḥ �݅
� � � ᔑྜྷᮡ�ᵲపᖒ׮�� �ᮥaḥ �݅
� � � ᔑྜྷᮡ�ᇡ➉ᖒ׮�� �ᮥaḥ �݅
� � � ᔑྜྷᮡ�᧲ŝ�ḩ᮹�ᇩɁᯝᖒ׮�� �ᮥaḥ �݅

� � � ᔑྜྷᮡ�ᬊࠥ᮹�݅᧲ᖒ׮�� �ᮥaḥ �݅
� � � ᔑྜྷᮡ�ᙹ᫵᪡�Ŗɪ᮹�እ�┥ಆᖒᮥ�aḥ׮�� �݅
� � � ��ᬑญӹ௝᮹�Ğᬑ�ᩢ׮Ƚ༉᮹�ᩢᖙᖒᯕ�ᯩ �݅
ᯕ౨ॐ׮�ᔑྜྷᮡ�እ׮�ᔑྜྷŝ۵�݅ෙ�✚ᖒ �ᮥaḡအಽ׮�ᔑ �ྜྷᮁ☖ᮡ�ᯕ్⦽׮�ᔑྜྷ᮹�

✚ᖒᨱ�ᇡ᮲⦹ᩍ�┡�ᔑᨦᱽ⣩�ᮁ☖ŝ۵�₉ᄥ⪵ࡹí�ᬕᬊࡹᨕ᧝�⧁�äᯕ �݅

ᩩෝ�ॅᨕ�Ł~ᯕ�ᬱ⦹۵�ᱽ⣩ �ᮥʑ᳕ᨱ�ᱽŖ⦹۵�ʑᵡŝ۵ݍ�ญ�ĥᱩ᮹�⠙ᰍᖒᮝಽ�ᯙ

⧕�ᔢ᜚ࡽ�aĊᮝಽ�ᱽŖ⧁�ভ۵�Ł~᮹�ʑ۵�᳑ݡɩ׳�޵�ᦥḩ�äᯕ �݅�ੱ⦽�zᮡ�ᱽ⣩ᮥ�

���ᱥ₞Ņ᫙������ⅭĞᱽᩑǍᬱ׮ᔑྜྷ�ྜྷඹℕĥ�ḥ݉ŝ�⬉ᮉ⪵�ႊᦩ´��⦽ǎ׮�³�
���⦽ᬊ⪙�����ᙹᔑྜྷᮁ☖ು׮ⷣ�� �ⷤ�ᔢ໦⇽❱ᔍ�� S����
���ᖅᯙᵡ��������ⷣ׮ᔑྜྷᮁ☖ �ⷤ�᪆⃽�'	3�� S�����
���⦽ᬊ⪙�᫙��ᔢíᕽ�� S����



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

Ł~ᯕ�≉ɪᔢ᮹�ᇡᵝ᮹ෝ�ᅕᯝ�ভ۵�Ł~ᮡ�əäᨱ�঑ෙ�ᯕᮁෝ�Ł~�ᯱᝁ᮹�┴ᮝಽ�࠭ญ

۵�äᯕ�ᦥܩ௝�❱ๅᯱ᮹�༌ᮝಽ�࠭ต�ᙹ �ࠥᯩʑ�ভྙᨱ�݅ෙ�ᱽ⣩ᅕ ᬒ�ᖙᝍ⦽�ᮁ☖ŝ޵݅�

ᱶᔢ᮹�šᝍ �ᮥaᲙ᧝�⦹໑�əäᨱ�঑ෙ�ᦩԕa�ၹऽ᜽࠺�ၹࡹᨕ᧝�⦽ �݅

�������ǎԕ�ᗭๅ�ᨦᰆ᮹�⩥⫊�ၰ׮�ᙹᔑྜྷᨱ�ၙ⊹۵�ᩢ⨆

ᬑญӹ௝۵���ᦥḱ׳�ၹ᮹�ྕᩎᙹḡ�⮲ᯱ᪡���᪍ฝ⦞�}↽�॒ᮝಽ�ǎa�᭥ᔢᯕ⬥�ݡ֥��

ᨱ�঑௝�ᖁḥǎॅᨱ�᮹⦽�᜽ᰆ}ႊ�ᦶಆᯕ׳�ᦥḡŁ�ə�đŝಽ�ᮁ☖᜽ᰆᯕ�݉ĥᱢᮝಽ�}ႊ

ᨩࡹ �݅� ����֥ᨱ�ᯕ෕ �్ �ࠥ�ᗭๅᨦᨱ�ḥ⇽⦹۵�᫙ǎᨦℕᨱݡ�⦽�ᱱ⡍ᙹ���}�᪡�ๅᰆ໕ᱢ

ᨱݡ�⦽�ᱽ⦽������⽋�ၙอ�᮹�℁⠱�॒�ᔍᝅᔢ�᪥ᱥ}ႊᯕ�ᯕ൉ᨕḡ໕ᕽ�Ǎၙ᮹ݡ�⩶�ᮁ☖

ᨦℕॅᯕ�ᅙĊᱢᮝಽ�ᔢය⦹íࡹ�ᨩ �݅�
᫙ǎ�ᮁ☖ᨦℕ᮹�ǎԕ�ḥ⇽ŝ�⧉̹�ᗭๅ᜽ᰆ᮹�aᰆ�✚Ḷᱢᯙ�ᄡ⪵۵ݡ�ʑᨦ᮹�ᗭๅ᜽ᰆ�

ḥ᯦ᨱ�᮹⦽ݡ�⩶�⧁ᯙᱱ᮹�ɪᖒᰆŝ�ŝᱱ⪵ෝ� �ॅᙹ�ᯩ �݅�ə࠺ᦩ�ᰍ௹᜽ᰆ��ᵲᗭᛩ⟝ษ⍴

ŝ�႒⪵ᱱ �ᮝಽ�ၽᱥ⧕᪉�ǎԕ�ᗭๅ᜽ᰆᮡ�⧁ᯙᱱ᮹�॒ᰆᮝಽ�ᯙ⧕�ᔩಽᬕ�ǎ໕ᮥ⇶�ࢱᮥ�

฿Ł�ᯩ �����ᯙᱱᮡ⧀⩶ݡ�݅� �֥ᱥ֥ݡእ�������᷾a⦽��� �᳑�⃽ᨖ�ᬱ᮹�ๅ⇽ �ᮥ᪍ญ໕ᕽ�

�����qᗭ⦽��� �᳑�⃽ᨖ�ᬱ᮹�ๅ⇽ �ᮥʑಾ⦽�႒⪵ᱱ �ᮥᱽ⊹Ł�ᖁࢱ᮹�ᯱญෝ�₉ḡ⦹íࡹ�

ᨩ �݅

ᮁ☖᜽ᰆ�}ႊᨱ�᮹⦽�ᗭๅ᜽ᰆ᮹�ᄡ⪵۵�ᯝၹᱢᮝಽ�ǎԕ�ᮁ☖᜽ᰆᨱ�ɮᱶᱢᯙ�ᩢ⨆ᮥ�

ၙ⊽�äᮝಽ�⠪aࡹŁ�ᯩ �݅�ǎԕ�ᗭๅᨦℕ᮹�ᔾᔑᖒ�⨆ᔢ� �॒Ğᰢಆ �ᮥ⦽�݉ĥ׳�ᯕ۵�ĥ

ʑෝ�ษಉ⦹ᩡŁ��ᗭእ �ᯱ᯦ᰆᨱᕽ۵�ᔢ⣩�ᖁ┾ǭᯕ�մᨕḡŁ�ᬱᜅ☒ᙝ⦲ᯕ�a܆⧕Ჭ݅۵�

⠪aෝ�ၼŁ�ᯩ �ᯙᱱ᮹�॒ᰆŝ�⪶ᔑᮡ�ᮁ☖݉ĥ᮹�⇶ᗭ⧀�⩶ݡ�⦽ੱ�݅� �॒ᮁ☖Ǎ �᳑}ᖁᮥ�

☖⧕�ᔢ⣩Ñ௹እᬊ�ၰ�ᗭๅaĊ�⦹௞ �ᮥ☖⧕�ྜྷaᦩᱶᨱ�Ⓧí�ʑᩍ⦽�äᮝಽ�⠪aၼᦥ�᪵ �݅
ᯕ్⦽�ᗭๅᨦ᮹�ᄡ⪵۵�ᗭๅ�ᱱ⡍ॅᨱí�ᗭእᯱ᮹�ᄡ⪵ᨱ�ၝℊ⦹íݡ�᮲⧉ᮝಽ �៉ᔾᖒ

۵�ᙹ᫵⊂໕᮹�ʑ⫭᫵ᯙŝ�ᔩಽᬕ�ᱱ⡍ॅᯕ�᷾a⧉ᮝಽࡹ �៉ၽᔾ⦹۵�Ŗɪ⊂໕᮹�᭥⩲᫵ᯙ

᜽ᨱ�ᱽŖ⦹Ł�ᯩ࠺ᮥ� �݅
Ŗɪ⊂໕᮹�᫵ᯙᄡ⪵ෝ�᫙ᔾᱢᮝಽ�ᵝᨕḥ�äᮝಽ�ᅥᨱ�঑௝�b�ᗭๅ�ᱱ⡍ॅᯕ�ᵲ᫵⦹í�

Łಅ⦹۵�äᮡ�ᗭእᯱ᮹�ᄡ⪵ᨱݡ�᮲⧉ᮝಽ �៉ၽᔾ⧁�ᙹ�ᯩ۵�ʑ⫭᫵ᯙ �ᮥᯕᬊ⦹ᩍ�ᙹ᫵ෝ�

₞⇽᜽┅۵�äᯕ �݅�ə్အಽ�b�ᗭๅ�ᱱ⡍ॅᮡ�ᗭእᯱෝ�ᯱʑ�ᱱ⡍ಽ�ᮁᯙ⦹ʑ�᭥⦽�ᱥఖ

�ᮥ᜽⧪⦹ಅŁי�ಆ⦹Ł�ᯩ �݅�⦹ḡอ�ᗭእᯱ᮹׮�ᔑ �ྜྷǍๅ⩶┽᮹�ᇡᰍಽ�Ŗᔑ⣩�Ǎๅ⩶

┽ᨱ�š⦽�ᱶᅕෝ�ᯕᬊ⦹ᩍ�ᱥఖᮥ�᜽⧪⦹Ñӹ�݅ෙ�ᱱ⡍᮹�ᱥఖᮥ�༉ႊ⧉ᮝಽ �៉b�ᱱ⡍

ॅᯕ�₉ᄥ⪵ࡽ�ᱥఖ �ᮥ᜽⧪⦹ḡ�༜⦹íࢉ�ᨱ�঑௝�ᱥఖ᮹�⬉ᮉᖒᯕ�ᱡ⦹۵ࡹ�đŝෝ�Ⅹ௹

⦹Ł�ᯩ �݅��

���ʡၙᘂ�������� ³ቭ௽ऽ׮�ᙹᔑྜྷᯕ�ᗭእᯱ�Ǎๅ⧪࠺ᨱ�ၙ⊹۵�ᩢ⨆ᨱ�š⦽�ᩑǍ�� 1+ๅᰆ��ቭ௽ऽ׮�ᔑྜྷ�Ǎๅ⪽ᮥ࠺�

ᵲᝍᮝಽ´��໦ḡݡ⦺Ʊ�ᇡ࠺ᔑ��ᮁ☖Ğᩢݡ⦺ᬱ��ᮁ☖⦹ŝ�ᗭๅᱱšญᱥŖ��ᕾᔍ⦺᭥ם �ྙ� S����



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ᯕ్⦽�ᱥఖ�ᵲ�µ↽ᱡaĊᝁŁᅕᔢ ¶ᱽŝ�µ���ษ⍡❦¶ �ᮥ �ॅᙹ�ᯩ۵ߑ��ᯕ్⦽�ᱥఖᮝಽ�ᯙ

⦹ᩍ�ᔾᔑᬱa�ᯕ⦹᮹�❱ๅಽ�ᯙ⦽�ᔾᔑᯱ᮹�ᇩᯕᯖᯕ�ᮁၽࡹʑ �ࠥ⦽ �݅
µ↽ᱡaĊᝁŁᅕᔢ ¶ᱽ௡�ᗭእᯱॅᨱí�ᱡaĊ᮹�⪶ᝁ �ᮥᝍᨕᵝʑ�᭥⧕�↽ᱡaĊᯕ�ᦥܭ�

ä �ᮥᗭእᯱॅᯕ�᷾໦⦹໕�əᨱ�₉⦽ݡ�ᧂ�ᯕᔢᮝಽ�ᅕᔢ �ᮥ⦽݅۵�aĊ�ᱥఖᮝಽ�����֥�

ᝁᖙĥ�ᯕษ✙a�⃹ �ᮭ᯦ࠥ⦽�ᱽࠥᯕ �݅
µ↽ᱡaĊᝁŁᅕᔢ ¶ᱽ᮹�Ğᬑ�ᯝၹᱢᮝಽ׮�ᔑྜྷᨱݡ�⧕ᕽ۵�ᱢᬊ⦹ḡ�ᦫʑ�ভྙᨱ׮�ᙹ

ᔑ �ྜྷᮁ☖ᨱ۵�Ḣᱲᱢᯙ�ᩢ⨆ᅕ݅۵�aĊᯙ⦹�ᦶಆᮝಽ�ᩢ⨆ �ᮥၙ⊹Ł�ᯩ �݅���

ᯕᨱ�ᗭእᯱॅᮡ�aĊĞᰢᨱᕽ�ᬑ᭥ෝ�₉ḡ⦽�ᗭๅᨦℕෝ�ᵝಽ�ᯕᬊ⦹í۵ࡹ��⠙᮹᪡�ᯕ

ाᮡ�ᯩᮝӹ�ᔾᔑᯱ᮹�Ğᬑ��⊹ᩕ⦽�Ğᰢᨱᕽ�अ⃹ḡḡ�ᦫʑ�᭥⧕ᕽ۵�aĊᯙ⦹��ḢÑ௹�ႊ

ᦩ༉ᔪ��ᮁʑ׮�׮ᙹᔑྜྷ�ᰍ႑�॒ᮝಽ�ᔕʙ �ᮥ༉ᔪ⦹Ł�ᯩ۵�⩥ᔢᯕ�ӹ┡ӹŁ�ᯩ �݅
ᯕ్⦽�ŝᱶᨱᕽ�ᗭᙹ᮹�ᔾᔑᯱӹ�ᮁ☖ᨦᯱ۵�ฯᮡ�ᯕᯖ �ᮥԕŁ �ᯱᰆʑᅕš �ᮥ᭥⦽�ᇩჶ

⧪᭥ӹ�ᇡݚ⦽�Ñ௹�ᗮᨱᕽ�⦝⧕ᯱa�ᗮ⇽⦹۵�ྙᱽᱱ �ࠥᦩŁ�ᯩ �݅

�����ᗭእ �ᯱǍๅ⧪࠺

�������ᗭእ ᙹᔑ׮ᯱ� �ྜྷǍๅ⧪࠺

ᯕ⦺᜾ŝ�ᦩŲ⪙���������۵�ᗭእᯱ᮹�ᱽ⣩�Ǎๅ࠺ʑෝ�ᝅᬊᱢ࠺�ʑ�XWLOLWDULDQ� PRWLYH�᪡�

⏭௞ᱢ࠺�ʑ�KHGRQLF� PRWLYH�ಽ�Ǎᇥ⦹ᩡ۵ߑ��ᱥᯱ۵�ᱽ⣩ �ᮥᗭእ⧉ᮝಽ �៉ᝅᬊᱢ�⬉ᬊᮥ�

᨜Ł �ᯱ⦽݅Ł�⦹ᩡ۵ߑ��ᯕ్⦽�šᱱᨱᕽ�ᅝ�ভ�ᩍᖒᯕ׮�ᙹᔑྜྷ �ᮥǍๅ⧁�ভ۵�ᝅḩᱢᯙ�

ᱽ⣩Ǎๅෝ޵��ᖁ⪙⦹۵�ᝅᬊᱢ࠺�ʑa�ၹᩢ݅ࡽŁ�⧁�ᙹ�ᯩ �݅
ᮅᖁ���������ᮡ�ᗭๅᔢ �ᮥᵲᝍᮝಽ�ᗭእᯱ᮹�ŝᯝ�Ǎๅ⩶┽ෝ�᳑ᔍ⦹ᩡ۵ߑ�⧖a᳒⪵��ᩍ

ᖒ≉ᨦᯙǍ᮹�᷾a��⦺ಆᙹᵡ᮹�ᔢ᜚��ᯱaᬊ�ᅕᮁݡᙹ᮹�᷾a��ᦥ❭✙Ñᵝᯱ᮹�᷾a��ᗭा

ᙹᵡ᮹�⨆ᔢ� �॒ᗭእ �ᯱᩍÕ᮹�ᄡ⪵ಽ�ᯙ⧕�Ǎๅ➉▕��Ǎๅ᜽e�ၰ�ǍๅeĊ��Ǎๅಆ�॒ᯕ�

ᄡ⪵⦹Ł�ᯩᮝ໑��đŝᱢᮝಽ�ᗭእᯱ᮹�Ǎๅ⩶┽a�݅᧲⪵��}ᖒ⪵��Łɪ⪵ࡹŁ�ᯩ݅Ł�⦹ᩡ �݅
ᗭእᯱa�ŝᯝ�ᱱ⡍�ᖁ┾�᜽�ᵲ᫵⦹í�Łಅ⦹۵�᫵ᯙᮡ�ᩑಚᨱ�šĥᨧᯕ�⣩ḩ��aĊ��Ñญ�

݅᧲ᖒ��Ʊ☖��┡ᱽ⣩�Ǎๅ�a܆ᖒ��⊽ᱩ��႑ݍ�ᙽᮝಽ�ӹ┡ԍ݅Ł�⦹໕ᕽ�ᝅᱽಽ�ᗭእᯱa�

ᯕᬊᱱ⡍ෝ�ᖁ┾⧁�ভ�Łಅ⦹۵�ᱱ⡍ᗮᖒᮡ�aĊ��݅᧲ᖒ��⣩ḩ��Ñญ��Ʊ☖��႑॒�ݍᮝಽ�₉

ᯕa�ᯩ݅Ł�⦹ᩡ �݅

ੱ⦽�ᩍᖒ᮹�ᗭእ⧪࠺�᧲᜾ᮡ�Ḳɝ⃹�aʭᬕ�ᙝ⦲ᖝ░ෝ�⪽ᬊ⦹۵�እᮉᯕ׳�Ł���������

����ʡ⪮႑�������� �Ʊ⦺ݡ�ᗭๅᨦℕ᪡᮹�እƱ��ᕽᬙ⩶ݡ��ᝅ᷾ᱢ�ᩑǍ⦽ݡ�᮹�ᩎ⧁ᨱ⧊᳑࠺⩲ᨦ׮�ᔑྜྷ�ᗭๅ᜽ᰆᨱᕽ׮³

םĞᱽ⦺ŝ�ၶᔍ⦺᭥׮�ᬱ⦺ݡ �ྙ� SS�������
����ᯕ⦺᜾��ᦩŲ⪙��������ⷣᗭእᯱ⧪࠺ �ⷤ�ᜅ┅ษ�� S���
����ᮅᖁ�������� ³ᗭእᯱ᮹�ŝᯝ�Ǎๅ⩶┽᪡�ᗭๅᱱ⡍᮹�❱ๅᱥఖᨱ�š⦽�ᩑǍ�Ųᵝḡᩎ᮹�ᔍŝᗭๅᔢ �ᮥᵲᝍᮝಽ´��ᱥ

ԉݡ⦺Ʊ׮�ᨦĞᱽ⦺ŝ�ၶᔍ⦺᭥ם �ྙ� S��



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

ᬑญӹ௝�ᩍᖒॅᮡ�᦭஑Ǎๅ᪡�ᝅᗮǍๅෝ�⇵Ǎ⦽݅Ł�⦹ᩡ �݅
ʡၙᘂ���������ᮡ׮�⩲ �ᮥᯕᬊ⦹۵�ᗭእᯱॅ᮹�ᔾb�ᗮᨱ׮�⩲ᨱݡ�⦽�ᯕၙḡ۵�ɮᱶᱢ

ᯕŁ�⫭᮹ᱢᯕ໑׳��ᮡ�ᝁ഑ᖒ �ᮥwŁ�ᯩ݅Ł�⦹ᩡ �݅�ə౨í�ভྙᨱ׮�⩲ๅᰆᨱᕽ�❱ๅ⦹

ᕽ⧔ݡ�ᔑྜྷᨱ׮�۵ �ࠥᦩᝍ⦹Ł�Ǎ᯦⦹۵�äᯕ໑��ቭ௽ऽ׮ᔑྜྷŝ�ᯝၹ׮ᔑ �ྜྷᵲ�ቭ௽ऽ׮�

ᔑྜྷᮡ�⣩ḩᯕ�ᳬŁ��ᝁᖁ⦹໑��ᦩᱥ⦽�ᰍ႑ႊჶᮝಽ�ᦩᝍ⦹Ł�ບᮥ�ᙹ�ᯩ݅۵�ɮᱶᱢᯙ�ᯙ

᜾ �ᮥwŁ�ᯩ݅Ł�⦹ᩡ �݅�
ᔑྜྷ᮹�ቭ௽ऽ�ษ⍡❦ᯕ�ᗭእ׮ ᨱ�ၙ⊹۵�đŝෝ�᫵᧞⦹໕�ᦥ௹᪡�z࠺⧪ᯱ� �݅
ℌṙ��ቭ௽ऽ׮ᔑ �ྜྷษ⍡❦ᨱ�ᯩᨕᕽ׮�ᔑྜྷ᮹�⣩ḩᅕ᷾ᮡ�ᗭእ �ᯱǍๅ⧪࠺ᨱ�ɮᱶᱢᯙ�

ᩢ⨆ �ᮥၙ⊽ �݅
ᔑ׮ṙ��ቭ௽ऽࢹ �ྜྷษ⍡❦ᨱ�ᯩᨕᕽ�ᝁᖁ �ࠥ�ᦩᱥᖒ��݅᧲⦽�᳦ඹ۵�ᗭእᯱ᮹�Ǎๅ⧪࠺ᨱ�

ɮᱶᱢᯙ�ᩢ⨆ �ᮥၙ⊽ �݅
ᖬṙ��ቭ௽ऽ׮ᔑ �ྜྷษ⍡❦ᨱ�ᯩᨕᕽ�ᗭእᯱ᮹�ᩑಚŝ�ᗭाᙹᵡᮡ�ᗭእᯱ᮹�Ǎๅ⧪࠺ᨱ�

₉ᯕෝ�ᅕᯕḡ�ᦫ۵ �݅�

ᯕ్⦽�đŝ۵׮�⩲ๅᰆᨱ�ǎ⦽ࡽ�᮹᜾ᯕ�ᦥܭ�Ǎๅᯱa׮�ᔑྜྷ �ᮥǍ᯦⧁�ভ�ᝁ഑ᖒŝ�

ɮᱶᱢᯙ�ᔾb �ᮥwíࡹ�໕�ə్⦽�ၠᮭ �ᮥၵ┶ᮝಽ�Йᵡ⯩�Ǎๅ⧪ᮥ࠺�⦹í۵݅ࡽ��äᮥ�

᮹ၙ⦽ �݅
ə౨ʑ�ভྙᨱݡ�ᇡᇥ᮹�Ǎๅᯱᨱí׮�ᙹᔑྜྷ �ᮥᱽŖ⦹۵�ᗭๅ�ๅᰆᨱᕽ۵�ᯱℕ�ቭ௽ऽ

ᨱݡ�⦽�ᝁ഑ᖒ�Ǎ⇶ᐱอ�ᦥܩ௝�ๅᰆ�ԕᨱᕽ�❱ๅ۵ࡹ�}ᄥ�ᱽ⣩ᨱݡ�⦽�ቭ௽ऽ�⣩ḩᅕ᷾

ᨱݡ�⦽�ᝁ഑ᖒ�Ǎ⇶ �ᮥ᭥⧕ᕽ�ᖙᝍ⦹Ł�ᱥྙᱢᯙ�⠪a᪡�Йᵡ⦽�šญಽ�Ł~᮹�ၠᮭᨱ�ḡ

ᗮᱢᮝಽ�ᇡ᮲⦹ᩍ᧝�⦽ �݅�

�������ᩍᖒ�ᗭእ ᙹᔑ׮ᯱ� �ྜྷǍๅ⧪࠺

ᔑᨦ⪵᮹�ၽᱥᮡ�ᩍᖒ᮹�ᔍ⫭ḥ⇽ಽ�ᯙ⦽�฿ჭᯕ�ᇡᇡ᮹�᷾a᪡�əᨱ�঑ෙ�ԉ��ᩍ᮹�aᔍ�

ᦥḡí�อॅᨩ׳�޵�ᯕ�ᱱᱱݕ᮹�ᩎ⧁ᇥݚݕ �݅
ᱫᮡ�฿ჭᯕ�ᇡᇡॅᮡ�aᔍ᮹�ฯᮡ�ᇡᇥ �ᮥ᜽eŝ�ᖁ⪙ࠥᨱ�঑௝ᕽ�⬉ᮉᱢᮝಽ�ᇥ႑⦹Ł�

ᯩḡอ��ᦥḢ �ࠥฯᮡ�aᔍ᮹�ᇡᇥŝ�əᨱ�঑ෙ�ᱽ⣩ �ᮥǍ᯦⦹۵�ᇡᇥᮡ�ᩍᖒᯕ�ԉᖒᅕ݅�⭉

ᦍ޵��ฯᯕݚݕ�⦹Ł�ᯩ �݅
ᯙᨦᰆᨱᕽ᮹�a⧀⩶ݡ �Ǎๅ᮹�ᵲᝍ⦽ݡ�ၹ�ྜྷඹǍๅᮉᮡ�᷾a⦹ḡอ�✚⯩�᜾⣩ᨱ࠺᳒�

�ᇥ⦽ݡ�ᨕ�ᯩŁ��ə౨ʑ�ভྙᨱ�ᩍᖒ᮹�ᗭእᖒ⨆ᨱࡹ۵�äᮡ�ᩍᖒ᮹�༌ᮝಽ�ᯙ᜾⦹ݚݕᮥ�

ᕾᮡ�ᗭๅ�ᨦᰆ᮹׮�ᙹᔑ �ྜྷᇡᇥᨱᕽ�ၹऽ᜽�ᯕ൉ᨕᲙ᧝�⦹۵�⦥ᙹ�ŝᱽ௝Ł�ᔍഭࡽ �݅
ၶᇥ⯍���������᮹�µᩍᖒ᮹�ᗭእ⧪࠺ŝ�ᔗ᮹�ḩ¶ᯕ௝۵�ᩑǍᨱᕽ�ᅕ໕�ᗭእᨱݡ�⦽�᮹ᔍđ

����ʡၙᘂ��������ᱥ}ᕽ�� SS�������
����ၶᇥ⯍�������� ³ᩍᖒ᮹�ᗭ႑⧪࠺ŝ�ᔗ᮹�ḩ´��༊⡍ݡ⦺Ʊ�ᩍᖒྙᱽᩑǍᗭ��ᩍᖒᩑǍ�� SS�����



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ᱶ�ႊ᜾ᨱݡ�⦹ᩍ�ᔾ⦥⣩እ��᮹ᅖእ��Ʊᮂእ��ᅕÕ᮹ഭእ��ᩍa�ၰ�ᅪᔍ⪽࠺እ�ᩢᩎᨱᕽ�ᩍ

ᖒᯕ�đᱶ⦽݅۵�እᮉᯕ�aᰆ׳�í�ӹ┡ԍ݅Ł�⦹ᩡᮝ໑�ᯕ్⦽�đŝ۵�ᬑญӹ௝ݡ�ᇡᇥ᮹�

aᱶ᮹�Ğᬑ�aĥᬕᩢ �ᮥ₦ᯥḡŁ�ᯩ۵�ᔍ௭ᯕ�ᩍᖒॅᯕʑ�ভྙᨱ�ᔾ⦥⣩᮹�Ğᬑ������a�ᯱ

ᝁᯕ�đᱶ⦽݅۵�đŝಽ�ᦥḢ �ࠥḲᦩ�ᔕฝᮡ�ᩍᖒᯕݚݕ�⦹Ł�ᯩ݅۵�ä �ᮥघၼ⋉⦹Ł�ᯩ �݅

ᘂᯙᙺ���������ᮡ�ᬑญӹ௝�ࠥ᜽ᩍᖒॅᮡ�Ǎๅෝ�ᅕᔢᱢ�ႊ᜾ᮝಽ�ᯕᬊ⦹۵�⩥ᔢᯕ�ᅕ⠙

ᱢᯕ໑��ᵝಽ�႒⪵ᱱᯕӹ�ᙝ⦲�ᖝ░ᨱᕽ����อᬱ�ᱶࠥ᮹�ḡ⇽ಽ�ᯱᝁ᮹�᮹ඹӹ�ᰆᝁǍෝ�Ǎ

᯦⦹۵�እᮉᯕ׳�Ł��ᅕᔢǍๅᖒ⨆ŝ�šಉᄡᙹ᪡᮹�šĥෝ�ᇥᕾ⦽�đŝ�aĥ�ⅾ�ᗭाᯕӹ��
ᩍa᜽e��ᔢa᪡᮹�ᯙᱲ �॒ࠥᮡ�šಉᯕ�ᨧŁ��ᙝ⦲ �ᮥᖁ⪙⧁ᙹಾ��ԕᱢŖ⨩qᯕ�ⓕᙹಾ��ྜྷ

ḩᵝ᮹�ᙹᵡᯕᮥ׳�ᙹಾ��Ʊᮂᙹᵡᯕᮥ׳�ᙹಾ�ᅕᔢǍๅᖒ⨆ᯕ׳�ᦥḥ݅Ł�⦹ᩡ �݅
⦽ᬊᕾ���������a�ᩑǍ⦽�ᝡ�ᗭእ᪡�ᩍᖒ᮹�Ǎๅ⧪࠺᮹�đŝෝ�ᅕ໕�ᩑಚᯕᮥ׳�ᙹಾ�a

Ċᅕ݅۵�⣩ḩᨱ�ၝq⦹Ł��ᱫᮡ�⊖ᯝᙹಾ�⣩ḩᅕ݅۵�aĊᨱ޵�ᬒ�ၝq⦹݅Ł�⦹ᩡ �݅
ᯕ۵�ᔾ⪽ᯕ�ᨕ۱�ᱶ �ࠥᦩᱶࡽ�Ǎๅᯱ᮹�Ğᬑ׮�ᙹᔑྜྷ �ᮥ❱ๅ⦹۵�ᗭๅ�ᨦᰆᨱᕽ׳�ᮡ�

ḩ᮹�ᱽ⣩ ᮡ�aĊ׳ᮥ� �ᮥḡᇩ⦹Ł �ࠥǍๅ⦹۵�Ḳ݉ᯕ௝Ł�⧁�ᙹ�ᯩ۵�äᯕ �݅

↽ɝ�ᗭๅ�ᨦᰆᨱᕽ᮹�µ⦽�⣩༊ݡ�పǍๅႊ᜾¶᮹�Ğᬑ�ᯕᬤ⦹Ł�ᯩ۵�໨໨�aᱶ᮹�ᩍᖒॅ

ᯕ�⧉ �̹Ǎ᯦⦹Ł�ᇥ႑⦹۵�ႊ᜾ �ᮥ≉⦹Ł�ᯩᮝ໑��əᨱ�঑௝�ᇥ႑�᜽�ᩍᖒŁ~ᨱí�⠙᮹ෝ�

ᱽŖ⦹۵�äᮡ�ᔩಽᬕ�ษ⍡❦�ᱥఖᮝಽ�}ၽࡹᨕ᧝�⧁�äᯕ �݅
┾⩾�ప�Ǎๅ�᜽�aĊᯙ⦹᮹ݡ��ᙹᔑྜྷ᮹�Ğᬑ׮��⯩✚ �ᮥၼᮥ�ᙹ۵�ᯩḡอ��ᰆʑᅕšᮥ�

⧁�ভ�ӹ┡ӹ۵�ᝁᖁࠥ᮹�ྙ �ᱽ�ᅕš�ᰆᗭ᮹�ྙᱽᱱᯕ�݅ෙ�ᱽ⣩ᅕ �݅ᵲ᫵⦽�᫵ᗭಽࡹࢱݡ�

ʑ�ভྙᨱ�}ᄥ�⡍ᰆᯕӹ�݅᧲⦽�ᱽ⣩᮹�Ԓ}⡍ᰆᯕ޵�ᬒ�⦥᫵⧁�ᙹ�ᯩ �݅

�����Ł~ᕽእᜅ

�������Ł~ᕽእᜅ᪡�Ǎๅ⧪᭥�šĥ

Ł~ᮡ�ᯱᝁ᮹�Ǎๅ�༊ᱢŝ�ʑݡᨱ�ᱢ⧊⦽�a⊹ෝ�᨜ᨩ݅Ł�ᔾb⦹໕�อ᳒⦹íࡹ�ᨕ�݅

᜽�₟íࡹ�Ł��݅᜽�₟۵�Ł~ᮡ�ŁᱶŁ~ᯕࡹ�Ł�ᯕಽ�ᯙ⦽�ʑᨦ᮹�ๅ⇽ᮡ�᷾aࡹŁ�ᙹᯖ

ᮡ׳�ᦥḩ�ᙹ�ᯩ �݅
Ł~ᯕ�ᇩᨕӹ۵�ʑᨦᯕ� �᪽᜽ᰆᨱᕽ�ᖒŖ⦹۵ḡ�ᔕ⠕ᅕ໕�݅ᮭŝ�z �݅���

ℌṙ��ᇩ⦥᫵⦽�ḡ⇽ᯕ�qᗭࡽ �݅�Ğᰢᔍ᪡�⯹ �ᮥĉ൉ʑ�ᅕ �݅Ł~᮹ᷩܩ�ෝ�₟ᦥaŁ��Ł

~᮹�ʑ⫭ᄡ⪵ෝ�ᩩ⊂⦹ʑ�ভྙᨱ�ᇩ⦥᫵⦽�⚍ᯱෝ�ႊḡ⧁�ᙹ�ᯩ �݅�✚⯩�ŝ݅⦽�ŲŁෝ�⦹

ḡ�ᦫ޵௝ �ࠥŁ~ᨱí�ᱲɝ⧁�ႊჶ �ᮥ᦭�ᙹ�ᯩŁ�Ł~᮹�ʑ⪙ෝ�᯹�❭ᦦ⦹Ł�ᬱ⦹۵�ä �ᮥᱶ

⪶⯩�᦭ᦥᕽ�ŲŁෝ�⦹Ł�❱Ⅺŝ�Ł~šญෝ�ᩑĥ⦹ᩍ�Ł~ᨱí޵��aʭᯕ�݅ai�ᙹ�ᯩ �݅

����ᘂᯙᙺ�������� ³ᩍᖒᗭእᯱ᮹�ᅕᔢǍๅ⧪࠺´��⋕☉ฎݡ⦺Ʊ�ᔾ⪽ŝ⦺�ᩑǍᗭ��ᔾ⪽ŝ⦺ם �ྙ�� SS�������
����⦽ᬊᕾ�������� ³ᵝᇡ᮹׮�ᔑྜྷ�Ǎๅ⧪࠺ᨱ�š⦽�ᩑǍ´��݉ǎݡ⦺Ʊ�Ğᩢݡ⦺ᬱ�Ğᩢ⦺ŝ�ษ⍡❦ᱥŖ�� S���
����⦽ǎĞᩢʑᚁḡࠥᔍ⫭��ⷣŁ~อ �᳒ᱲᱱ�อॅʑ �ⷤ� ������ S��



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

ṙ��ᱢᱶ⦽�aĊࢹ �ᮥᮁḡ⧁�ᙹ�ᯩ �݅�⃹ᮭ�Ǎๅ⦹۵�Ł~ᮡ�ᔢ⣩᮹�a⊹ෝ�ᱽݡಽ�ᯕ⧕⦹

ḡ�༜⦹ᩍ�aĊ �ᮥʮᮝಅŁ�⦹ḡอ�ᔢ⣩᮹�⬉ᬊŝ�a⊹ᨱ�อ᳒⦽�Ł~ᮡ�aĊᨱݡ�⦽�ၝq

ࠥa�ԏᦥḡအಽ�ᱢᱩ⦽�aĊ �ᮥᮁḡ⦹Ñӹ޵��ᇡaa⊹a׳�ᮡ�ᔢ⣩ �ᮥ❱ๅ⧁�ᙹ�ᯩ۵�ʑ

ၹᯕࡽ� �݅

ᖬṙ��Ł~᮹�ᱽ⣩�ᖁ⪙ࠥa׳�ᦥḥ �݅�อ᳒⦽�Ł~ᮡ�zᮡ�ᔢ⢽᮹�ᰍǍๅ�᮹ᔍa׳� �݅�
঑௝ᕽ�ʑᨦᮡ�ᦩᱶᱢᯙ�ᙹᯖ⪶ᅕ�ၰ�ᰆʑᖒᰆ �ᮥʑݡ⧁�ᙹ�ᯩíࡽ� �݅
֘ṙ��❱ๅእᬊ �ᮥᱩq⧁�ᙹ�ᯩ �݅�อ᳒⦽�Ł~ᮡ�⃹ �ᮭǍๅ᮹����ᱶࠥ᮹�እᬊ �ᮥᰍǍๅ᜽

┍�ᙹ�ᯩ݅��อ᳒⦽�Ł~ᯕ�݅᜽�ə�⫭ᔍ᮹�ᔢ⣩ �ᮥ₟۵�äᮡ�ᵝ᭥᮹�ǭᮁa�ᦥܩ௝��ᯱၽᱢ

ᯙ�᮹ḡᨱ�᮹⦽�äᯕအಽ��❱ๅᬱᮡ�❭۵ߑ�ऽ۵�᜽eŝי�ಆᮥ�ᱩq⧁�ᙹ�ᯩ �݅� �
݅ᖐṙ��Ł~ �ᮥ☖⦽�⪮ᅕ�⬉ŝa�Ⓧ �݅�อ᳒⦽�Ł~ᮡ�ᵝᄡᔍ௭ॅᨱí�Ǎๅෝ�ᮁࠥ⦹۵�

Ǎᱥ⬉ŝa�ᯩ �݅� �ᷪ�ǍᱥŲŁෝ�ʑݡ⧁�ᙹ�ᯩ݅۵�äᯕ �݅
ᔢᮝಽ�Ł~ᕽእᜅ⣩ḩᯕ�Ł~อ᳒ᨱ�ၙ⊹۵�ᩢ⨆ᨱ�š⦹ᩍ�ᩑǍ⦽�ᵝݡ�ᯙᨦℕෝ⧀⩶ݡ

⩶ɝ���������ᮡݡ�⩶⧁ᯙᱱ᮹�Ğᬑ�ᯙᱢᕽእᜅ��ᔢ⣩ᕽእᜅ��ᇡaᕽእᜅ��ᯕၙḡ�ᕽእᜅ᮹��

aḡ�᫵ᯙᮝಽ�Ł~ᕽእᜅ�⣩ḩᯕ�Ǎᖒࡹᨕ�ᯩ݅Ł�⦹ᩡ �݅�ੱ⦽�Ł~ᮡ�᫙ǎĥݡ�⩶⧁ᯙᱱ

ᨱݡ�⦽�ᕽእᜅ�ʑݡ⊹a�ǎԕݡ�⩶⧁ᯙᱱᅕ ׳�Ł�ӹ᪵ᮝ໑��ᯙᱢ�ᕽእᜅ�ᇡᇥᨱᕽ݅׳݅�

í�⠪a⦹Ł�ᯩ݅Ł�⦹ᩡ �݅
ੱ⦽�əಽ�ᯙ⧕�ᯕᬊ�⬥ᨱ�᳑ᔍ⦽�Ğ⨹⦽�ᕽእᜅa�Ğ⨹ᱥ�ʑݡᕽእᜅᅕ �݅ԏḡอ�ǎԕ�

Ł�đುḴŁ�ᯩ݅׳�ᯙᱱᯕ⧀⩶ݡ��อ᳒ࠥᅕ݅۵�᫙ǎ⦽ݡ�ᯙᱱᨱ⧀⩶ݡ �݅
Ł~ᯕ�อ᳒ �ᮥ⦹໕�ᰍ�Ǎๅ᮹�ၹ᮲ �ᮥᅕᯕŁ׳�ᮡ�Ǎᱥ⬉ŝෝ�ӹ┡ԥᮝಽ �៉ᰁᰍŁ~ᮥ�

ᬡḢᯕí�⧁�ᙹ�ᯩ۵�ᱡಆ �ᮥŁಅ⦽݅໕�ḥᱶ⦽�Ł~อ᳒ �ᮥᯕҭᨕ�ԕ۵�Ł~ᕽእᜅ᧝ัಽ�

Ł~᮹�Ǎๅ⧪࠺ᨱ�ၡᱲ⦽�šĥa�ᯩ݅Ł�⧁�ᙹ�ᯩ �݅
ə్ӹ�ᯕ్⦽�Ł}อ᳒ᮡ�݉ḡ�ᯙᱢ�ᕽእᜅ᫵ᯙอᮝಽ�⩶ᖒ۵ࡹ�äᯕ�ᦥܩ௝׮��ᙹᔑྜྷ�

ᗭๅ�ᨦᰆ᮹�Ğᬑ��฼ᨱݡ�⦽�ᝁ഑ �ࠥ�ℎđᯕӹ�ᝁᖁࠥ᮹�ၠ �ᮭ�aĊᨱݡ�⦽�⧊ญᖒ��༉᧲ᯕ

ӹ�ኼʵᨱݡ�⦽�ᮁ⩶ᖒ�zᮡ�ᅖ⧊ᱢᯙ�᫵ᯙॅᯕ�∊᳒ࡹᨕ᧝�⦹အಽ�᯲ᮡ�ᇡᇥࠥ�eŝ�⧕ᕽ

۵�ᦩࡽ �݅

�������ĞಽǍᖒᬱ᮹�ʑݡ�ᕽእᜅ

ᮁ☖Ğಽ۵�ๅᬑ�݅᧲⦹໑�b�݉ĥᄥಽ�Ł~ᯕ�ᬱ⦹۵�ᕽእᜅ᮹�Ǎᖒᮡ�༉݅�ࢱෝ�ᙹ�ᯩ

ᮝ໑�Ł~ᯕ�ʑ۵⦹ݡ�ᕽእᜅ�ᙹᵡ �ᮥ᦭ᦥ᧝ḡอ�᪥ᄞ⦽�Ł~อ᳒ �ᮥᯕҭᨕ�ԕ۵�ᕽእᜅෝ�

ᱽŖ⧁�ᙹ�ᯩ �݅�
Ł~ᯕ� ษ⍡❦Ğಽ᮹� Ǎᖒᬱॅಽᇡ░� ʑ۵⦹ݡ� ᕽእᜅ᮹� ᳦ඹෝ� ᮁ⦥⪵᪡� ʡᬊ �χ���

���� ᵝ⩶ɝ�������� ³Ł~ᕽእᜅ⣩ḩᯕ�Ł~อ᳒ᨱ�ၙ⊹۵�ᩢ⨆´�� ��Ʊ�Ğᩢ⦺ŝ�ษ⍡❦ᱥŖ⦺ݡᩍᯱ޶࠺ ၶᔍ⦺᭥ם �ྙ�
SS���������



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ถ##Ḯ ඊೇ⠞#⸾ถ㘂ጾ#⇆Ữ⍎ Ữ ඊ

4㜶#⦦ᯢᡳ
∶Ữ⠺ᖎ⠞#㘆᎒➮ᤆ#ถ⠯㘂໚ᨦ#❺㘂ጾಪ#

᩸⠞#ถ⠯㘂໚ᨦ#❺㘂ጾಪB

4㜶ถ⠯ᡳ⠞#⢫⟮⋂ᤇ/#൧ᤆಪ#⣆ඟ㘂ጾ#

⇆Ữ⍎#⋂⦪⟪#⾎⩪ശ#ᓆᎎ1

⎆⡏⠂#Ḯ⅚

∶Ữ⠺ᖎ⠞#⦦ച⩪#຦ⵂ⠂#⢺㒖♺⇆#

ถ᪎㘂໚ᨦ#❺㘂ጾಪ#◮፲ᬞ/#᫪ᩖ໶⩪#

❪⩫⠞ചᅂ/#⢮㛾ᅂ#ᚺጾ#❚㑢⟦ᤆ#

⦦ᯢ㘒⟦ᤆ␒#᫪ #ᩖᙒ♞⩮#Ⅻึ⠞#⩻⦻㛾#

ᓆ#⩪⚗♺⇆#ถ᪎㘂໚ᨦ#❺㘂ጾಪB

⟊㉟൧ᤆಪ#⩪⚗⢫⟦ᤆ#Ḯ⅚ᓂ♞#⠲⟮⋂ᤇ#

⟊㉟൧ᤆಪ#⣆ඟ㘂ጾ#⇆Ữ⍎#⋂⦪⟪#

ሼ◮⩮ᎎ1

Ꭺ໚⎆ಮ
∶Ữ⠺ᖎ⟪#⨳ಫ⢫⠢#᳚᎖⟮#❺㘂ጾಪ#

◮፲ᬞ#໚ᎎᩞ#⋂#⠲ጾಪB

᳚᎖⎆ಮ⠞#⪑⟮⋂ᤇ#൧ᤆಪ#⣆ඟ㘂ጾ#

⇆Ữ⍎#⋂⦪⠞#ሼᎎ1

⣆㔲⠂#

ᎎ☻⇛

∶Ữ⠺ᖎ⟪#ถⅳ⠂#㒗⟮#♞ጺ#⢿ᑮᤆ#᩸⠞#

❺㘂ጾಪ#㛣⟪#⢮ᯢ㛾ᓆ#ถⅳ⟮#❺㘂ጾಪB

⟊㉟൧ᤆ♺#⠂㘞#⣆ඟᓂጾ#ถⅳ⠂#㒗⠞#

ㄞ⋂ᤇ/#ሼ⟪#⋂⦪⠂#⇆Ữ⍎ಪ#⣆ඟᓒ⟮#

⠂Ტ㘆ᎎ1

㝮∷⇆Ữ⍎

∶Ữ⠺ᖎ⠞#ᯞ᥶᳚᎖/#⎊❓/#ᶞ⋂/#⇎⼂#

ᖛඦ#ೃ⟪#㝮∷⇆Ữ⍎ᨦ#♞ጺ#⢿ᑮᤆ#᩸⠞#

❺㘂ጾಪB#◮፲ᬞ#⠞ᢖ㘆#⇆Ữ⍎ᖎ⟮#

ᎎᨢ#᳓ᴿ⟦ᤆ#㜷ᖇ㘂໚ᨦ#❺㘂ጾಪB

㝮∷#⇆Ữ⍎ᨦ#᩸⠞#❺㘆ᎎጾ#ഭ⟪#໚Ꭺ㘆#

൧ᤆ#⇆Ữ⍎⠂#⋂⦪⠞#ሼᎎጾ#ഭ⟮#

៥㘆ᎎ1

ถ# #Ḯ ඊೇ⠞#໚Ꭺ㘂ጾ#⇆Ữ⍎#⤯ᨂ

໚ᎎᩖጾ#⎆ಮ
ඊೇ⠞#Ⅻ㔲⟮#⦦ᯢ㘂ඊ#ᅂ⇆#ຢഭ⟮#᳅໚໶⩪#໚ᎎᣎ☦#㘂ጾ#⎆ಮ⟮#⠂Ტ1

໚ᎎᩖጾ#⎆ಮ⠞#⪑໚ᨦ#❺㘒1

⣆㔲⠂#ᎎ☻⇛
㘆#ᩲ⾪㎯൧ᤆಪ#ೀ⸾ඊ#⠲ጾ#⣆㔲⠂#ถⅳ⠞#ᎎ☻㘊⋂ᤇ#ຢ#൧ᤆಪ#⣆ඟ㘂ጾ#

⇆Ữ⍎⠂#⋂⦪⠞#ሼᎎඊ#᩺㘊#⋂#⠲ᎎ1

⢺㒖⠂#⋕⠺⛪#

Ḯ㒖

ඊೇᖎ⠞#᯦ഞ⟮#⅞#⋂#⠲ጾ#⢺㒖⠂#⋂ಪ#᩸ඊ#⩪⚗⢫⟦ᤆ#ඒඊᦒ#Ḯ⅚ᓂ♞#

⠲⟮⋂ᤇ#ຢᖎ⠞#⢺㒖ᨦ#᳓ᯢ㘂໚#➮㘞⇆#Ḫ᎞㘞☦#㘂ጾ#⚖ᢖ#ಪ⩪#Ữ❓⠞#⦮♞ᖊ1

ඊೇ⠞#ถ᪎㘊#⋂#

⠲ጾ#⸆∶᎒➮

ඊೇ⠞#⎪⟮#ถ⠯㘊#ᗶ#᳂ᖆ⎆#ಪᩲ᎒➮ᤆ#⅖☦#ᓆᎎᬞ/#᩺⠞ᅂ#ᓂᤆ#⅖ඊ#⎠⟪#

⅖ᠶᖎ⟪#ㄚ#Ḳ㑢⟮#ൔ⟮#ഭ⠞ᎎ1#⠞ᢱശ#ඊೇ⠞#ถ᪎㘊#⋂#⠲ጾ#⸆∶᎒➮ᨦ#⠻ശ#

㘊⋂ᤇ#ᩲ⾪㎯൧ᤆಪ#ඊೇ♺ശ#⣆ඟ㘂ጾ#⇆Ữ⍎⠂#⋂⦪⟪#⛖ᠦಪጾ#ഭ⠞ᎎ1

�����ᮡ�݅ �ᮭ�⢽�!ŝ�zᯕ��aḡ�᳦ඹಽ�ᇥඹ⦹Ł�ᯩ �݅

�⢽��� ษ⍡❦Ğಽᨱᕽ�Ł~ᯕ�ʑ۵⦹ݡ�ᕽእᜅ᮹�᳦ඹ

3KLOLS� .RWOHU᪡�*UD\�$UPVWURQJ���������۵�݅ᮭ��⢽�!᪡�zᯕ�݅ᖐaḡ�ჵᵝಽ�ᮁ☖Ğಽ

ᨱᕽ�Ł~ᯕ�⇵Ǎ⦹۵�ᕽእᜅෝ�ӹ٥Ł�ᯩ �݅�

�⢽���ᮁ☖Ğಽᨱᕽ�Ł~ᯕ�⇵Ǎ⦹۵�ᕽእᜅ

ᯕ్⦽�ᯕು �ᮥ᳦⧊⧕ᕽ�ᅝ�ভ�Ł~ᕽእᜅ۵�ᮁ☖Ğಽᨱ �ࠥๅᬑ�ၡᱲ⦹í�šᩍ⦹Ł�ᯩᮝ

໑��Ł~᮹�᫵Ǎ۵�݅᧲⦹Ł�ᖙᇥ⪵ࡹᨕ�ᯩ݅Ł�ᅝ�ᙹ�ᯩ �݅

����ᮁ⦥⪵��ʡᬊ �χ�����ษ⍡❦ುݡ⩤ⷣ���� �ⷤ�ᕽᬙ�ၶᩢᔍ�� S�����
���� 3KLOLS� .RWOHU� 	� *UD\� $UPVWURQJ�� 3ULQFLSOHV� RI� 0DUNHWLQJ�� �WK�� 3UHQWLFH�+DOO� ,QWHUQDWLRQDO� (GLWLRQ�� SS���������



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

əญŁ�Ł~ॅᯕ�۱ӝ۵�ᕽእᜅ᮹�ʑ۵⊹ݡ�aĊᨱ �ࠥၡᱲ⦽�šĥa�ᯩ݅Ł�⧁�ᙹ�ᯩ۵

ǎ᮹�⦽�ᩑǍᨱᕽ۵�ᗭእᯱॅᮡ�ฯᮡ�Ğᬑ�ᕽእᜅ᮹�ᙹᵡᯕ�ԏᦥḡ۵�äᯕ�aĊᯕ�ਉၙ�ߑ

ᨕḥ݅۵�ä �ᮥ᮹ၙ⦽݅໕�ԏᮡ�ᕽእᜅ �ࠥၼᦥॅᯝ�ᬊ᮹a�ᯩ݅Ł�⦹ᩡ �݅����
ᯕ్⦽�ᔍᝅᮡ�Ł~ᮡ�ḡᇩ⦹۵�እᬊ᮹�ᯝᱶᇡᇥ �ᮥᕽእᜅᨱ�š⦽�ᇡᇥᯕ௝Ł�ᔾb⦹Ł�

ᯩ݅۵�äᯕအಽ�႒⪵ᱱᯕӹ�Łእᬊ �ᮥḡᇩ⦹۵�ᗭๅᨦℕ᮹�Ł~ᕽእᜅ۵�݅ෙ�ᗭๅᰆŝ۵�

ၹऽ᜽�₉ᄥ⪵ࡹᨕ�ᱢᬊࡹᨕ᧝�⦽݅Ł�⧁�ᙹ�ᯩ݅�
ə్အಽ�Ł~᮹�ᵝÑ⩶┽��ᯕᬊŁ~᮹�✚ᖒᨱ�঑ෙ�᫵Ǎෝ�ᇥᕾ⦹ᩍ�ə్⦽�Ğಽᨱ�฿⇹�

ᱽ⣩ �ᮥǍእ⦹Ł�ᱢᱶ⦽�aĊ �ᮥᱽŖ⦹۵�ႊᦩ �ᮥᙹพ⦹۵�äᮡ�Łᙹᯖ �ᮥ₞⇽⦹۵�ᗭๅๅ

ᰆ᮹�ᔾ᳕ಆᯕ௝Ł�⧁�ᙹ�ᯩ݅��

Ⳕ��ⅾbօ�᧝₥aí�❱ๅᱥఖ

µəŔᨱ�a໕�ྵa�✚ᄥ⦽�äᯕ�ᯩ ¶݅

ⅾbօ�᧝₥aí۵࠺�օ᮹�᯲ᮡ�ᱱ⡍ᨱ�ᇩŝ⦹ �݅
ə్ӹ�ฯᮡ�ᔍ௭ॅᮡ�əŔᨱᕽ�ྜྷÕᮥ�Ǎ᯦⦹໕�݉ḡ�ᱽ⣩ �ᮥǍๅ⦹ᩡ݅۵�äᯕ�ᦥܭ�

�ੱ݅ෙ�อ᳒ �ᮥ᨜Ł�࠭ᦥe݅�
ᯕᮁ۵�ⅾbօ�᧝₥aíᨱᕽอ�۱ӥ�ᙹ�ᯩ۵�ᱽ⣩�ᯕᔢ᮹�ᝁ഑qŝ�ᕽእᜅෝ�ʑᅙᮝಽ�

⦹۵�Ł~ŝ᮹�ᯝℕq �ᮥ۱ӝʑ�ভྙᯕ �݅

�����ℎđ

ᵝÑḡᨱ�᭥⊹⦽�ᗭๅๅᰆᮡݡ�⩶ᮁ☖ᨦℕᨱ�እ⧕ᕽ�Ŗe᮹�⩲ᗭ⧉ᮝಽ�ᯙ⦽�ᱽ⣩᮹�ḥ

ᩕᨱ�ᯩᨕᕽ�ᇩญ⦽�᳑Õ �ᮥʑᅙᮝಽ�⦽݅Ł�⧕ࠥ�ŝᨙᯕ�ᦥܩ �݅
ə్ӹ�ບÑญෝ�Ǎ᯦⦹۵�Ł~᮹�᯦ᰆᨱᕽ�ᝁᖁࠥ᪡�ᱽ⣩᮹�ḩอⓝ�ᵲ᫵⦽�äᮡ�ℎđᯕ �݅
ᯕᨱ�µⅾbօ�᧝₥aí¶۵�aí᮹�ᯙ▭ญᨕa�݅ෙ׮�ᙹᔑ �ྜྷᗭๅๅᰆŝ۵�₉ᄥ⪵ࡹᨕ�ᬕ

ࡽᩢ �݅
ʵҵ⦹Ł�eđ⦽�e❱��ᱶญᱶࠩࡹ�ᨕ�ᯩ۵�ᙹԊ�%R[��ə�ᦩᨱ�ḥᩕࡹᨕ�ᯩ۵�᧝₥ӹ�ŝ

ᯝᮡ�Ǎๅᯱᨱí۵�ᱶi⦹Ł�ℎđ⦹݅۵�۱ӭ �ᮥᵭŝ࠺�᜽ᨱ�ၠ �ᮥᙹ�ᯩ۵�ບÑญෝ�ᱽŖ⦹

Ł�ᯩ݅۵�ᝁ഑ෝ�w �ᮥᙹ�ᯩí�⦽ �݅
ᩍʑᨱ�Ḣᬱॅᮡ�ᩍ┡�ๅᰆŝ۵ݍ�ญ࠺�ᯝ⦽�XQLIRUPᮥ�₊ᬊ⦹ᩍ�ə్⦽�۱ӭᮥ޵�ᬒ�v

⦹í�⩶ᖒ⦽ �݅

����ᮁ⦥⪵��ʡᬊ �χ�ᔢíᕽ�� S����



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ੱ⦽��aĊŝ�ḩᱢᯙ�໕ᨱᕽ�እƱෝ�⦹໕�ᳬᮡ�aĊᮥ�ᱶݚ⦽�aĊᮝಽ�ᱽŖ⦽݅۵�ᝁֱ

ᮝಽ�݅ෙ�ᗭๅๅᰆᅕ �݅᳑ɩ�እ᝙ �݅⧁ḡ௝ �ࠥ⧎ᔢ�↽Ł᮹�ᱽ⣩ �ᮥ❱ๅ⦹Ł�ᯩᮝ໑��ə్

ಆᮡ�Ḣᱲ�ᱽ⣩י�⦽ �ᮥĞ⨹⦽�ᗭእᯱॅᨱí�bᯙᯕࡹ�Ł�� µⅾbօ�᧝₥aí¶ᨱᕽ�❱ๅ⦹۵�

ᱽ⣩ᮡ�✡ฝᨧ݅۵�ᝁ഑ᖒ �ᮥ⩶ᖒ⦹Ł�ᯩ �݅

ๅᰆᯕ�vԉᨱ�᭥⊹⦽�✚Ḷᔢ�ᱥ⪵ᵝྙ᮹�Ł~ᯕ�ฯᮡߑ�ᯕ۵�❱ๅᯱ᪡�ᗭእᯱ᮹�ᝁ഑a�

⩶ᖒࡹḡ�ᦫᮝ໕�ᨕಅᬕ�äᯕ �݅
ฯᮡ�ᗭእᯱॅᮡ�ᱥ⪵�⦽☖ᮝಽ�ၠ �ᮥᙹ�ᯩŁ��ᝁᖁ⦽׮�ᙹᔑྜྷ �ᮥᱽŖၼ �ᮥᙹ�ᯩ݅۵�⠙

᮹ᖒ �ᮥĞ⨹⦹Ł�ᯕ۵�݅ෙ�ๅᰆᨱᕽ�❱ๅ⦹۵�ᱽ⣩ŝ�₉ᄥ⪵ࡽ�ᱽ⣩ �ᮥᯕᬊ⦽݅۵�ᯱᇡᝍ

ʭḡ�۱ӥ�ᙹ�ᯩí�⦽ �݅
ᦥྕญ�ᳬᮡ�ᱽ⣩ �ࠥḥᩕᔢᨱᕽ�ə్⦽�ᰆᱱ �ᮥӹ┡ԕḡ�ᦫᮝ໕��Ł~ᮡ�ᱽ⣩ �ᮥ᫙໕⧁�

ᙹ�ᯩᮝ໑��ə్⦽�ྙᱽᱱ �ᮥ}ᖁ⦹ʑ�᭥⧕ᕽ௝ �ࠥᗭๅๅᰆ᮹�ℎđᮡ�༉ �ुᇡᇥᨱᕽ�ʑᅙᱢ

ᮝಽ�ᯕ൉ᨕᲙ᧝�⦽ �݅

�����qᖒ�ᕽእᜅ

µᨕນ ¶ܹ�� µ٥ ¶ܹ�µⅾb¶ᯕ�݉ᨕॅᮡ�µⅾbօ�᧝₥aí¶ᨱᕽ�ᛞí�ॅ �ᮥᙹ�ᯩ۵�⪙⋎ᯕ �݅
᫵᷹ᮡ�༉ �ुᔍᨦᇥ᧝ᨱᕽ�qᖒ �ᮥᱲ༊᜽⍽ᕽ�Ł~อ᳒ �ᮥᯱɚ⦹Ł�ᯩ �݅
µⅾbօ�᧝₥aí¶ᨱᕽ۵�ᩩᱥᇡ░�ə్⦽�ᱱ �ᮥqᦩ⦹ᩍ�Ł~ᨱí�aᰆ�⠙ᦩ⦹Ł��⊽ɝ

q�ᯩŁ��ᷱÑᬕ�ᇥ᭥ʑಽ�Ł~ŝ�❱ๅᯱa�⦹ӹࢉ �ᮥอॅᨩ �݅

µⅾbօ�᧝₥aí¶᮹׮�ᙹᔑྜྷ �ᮥǍ᯦⦹۵�ᗭእ �ᯱ⊖ᮡ�ʑ⪝ᩍᖒᮝಽ�ə�ᵲᨱ �ࠥᵲ֥⊖�

ᯕᔢᯕݡ�ᇡᇥ �ᮥ₉ḡ⦽ �݅
ᗭእᯱॅᮡ� µⅾbօ�᧝₥aí¶ෝ�ᯕᬊ⦹໕ᕽ�əॅᯕ�ʑᨖ⦹۵�Ł~ᨱݡ�⦽�ᱶᅕ��Ł~᮹�

᫙༉ᨱݡ�⦽�ᄡ⪵��Ł~᮹�ᖁ⪙ࠥᨱ�ᔩಽᬕ�Ğ⨹ �ᮥ⦹íࡹ�Ł��ə�ŝᱶᨱᕽ�݉ᙽ⯩�Ł~ŝ�

❱ๅᯱ᮹�šĥෝ�ਁӹ�ᦥॅzᮡ��ᨕນܩ�zᮡ��ᯕ༉�zᮡ�a᳒ᧁෝ�۱ӥ�ᙹ�ᯩíࡽ� �݅

əญŁ�Ł~ᮡ�ə్⦽�❱ๅᯱᨱí�ᯱᝁ᮹�ᔾ⪽ᨱݡ�⧕ᕽ�ᯕ᧝ʑ �ࠥ⦹íࡹ�Ł��Ŗqࠥݡ�

⩶ᖒ⦹íࡹ�໕ᕽ�ᝁ഑ᖒŝ�⧉ �̹❱ๅᯱᨱíᕽ�Ł~�⦽໦�⦽໦ᨱí�ᝁĞ �ᮥᥑŁ�ᯩ۵�ᖙᝍ⧉

�ᮥ۱ӥ�ᙹ�ᯩ �݅
ᙹᔑྜྷ᮹�✚ᖒᯙ�ᇡ➉ᖒŝ�ᵲపᖒ᮹�šᱱᨱᕽ�Ł~ᨱí�aĊ׮ �ᮥḡᇩ�ၼŁ�༉ �ु❱ๅෝ�

᳦ഭ⦹۵�äᯕ�ᦥܩ௝��ᅕšႊჶᯕӹ�ᱥྙᖒ�ᯩ۵�ᦩԕෝ�Ģॅᩍᕽ�Ł~᮹�a᳒ᨱݡ�⦽�Õ

vᨱݡ�⧕ᕽ۵�ᖙᝍ⦹í�šᝍ �ᮥʑᬙᯕŁ�ᯩ �݅
ᯕ౨í�qᖒᕽእᜅෝ�ᱽŖ⦽�đŝ۵� µⅾbօ�᧝₥aí¶᮹�Ł~ᮡ�ᯝ⫭ᖒ�ᗭእᖒᯕ�ᦥܭ�

ᰍǍๅ᮹�᫶Ǎa�v⧕ḡíࡹ�ᨩŁ��ฯᮡ�ᗭእ �ᯱ⊖ᯕ�∊ᖒŁ~ᮝಽ�ᯱญᰂŁ�ᯩ �݅
ᯕ్⦽�Ł~ॅᮡ�µⅾbօ�᧝₥aí¶ෝ�Ğ⨹⦹ḡ�ᦫᮡ�Ł~ॅᨱí�ᯱᩑᜅ౞í�ᅙᯙॅᯕ�ᱽ



ᔾ᜾⣩�ᱥྙᱱ�❱ๅ� ᕽእᜅ�⪽ᖒ⪵ᨱ�š⦽� ᩑǍ� � ���

Ŗၼᦹ޹�ᕽእᜅෝ�Ǎᱥ �ᮥ☖⦹ᩍ�ᯕᬤᯕӹ�⊽ḡॅᨱí�ᗭ}ෝ�⦹íࡹ�Ł��ᔩಽᬕ�Ŕᨱ�ๅ

ᰆ �ᮥ}ᨦ⧁�ভ�ʑᅙᱢᮝಽ�ᗭእ �ᯱ⊖ᮥ�Ǎᖒ⦹í�⦹۵�⯹ �ᮥ⩶ᖒ⦹í�อॅᨩ �݅
ੱ⦽��Ł~ᯕ�ษᮭᨱ�ॅḡ�ᦫ۵�ᱽ⣩ᯕӹ��Ǎๅᯱ᮹�᫵Ǎ�ᄡ⪵ಽ�ᱽ⣩᮹�⪹ᇩᯕӹ�Ʊ⪹ᮥ�

ᬱ⧁�ভ۵�ᨕਁ⦽�ᯕᮁෝ�สು⦹Ł�ᱽ⣩ �ᮥᔩäᮝಽ�ၵеᵡ �݅

ྜྷು�ᯕ్⦽�ŝᱶᨱᕽ�Ł~᮹�⠙⩲ࡽ�ᔍŁ᪡�ᯕ⊹ᨱ�฿ḡ�ᦫ۵�ᇩอᔍ⧎ �ᮥᱲ⦹ʑ �ࠥ⦹

ḡอ��ᨙᱽӹ�Ł~᮹�᮹čᮡ�↽ᬑᖁࡹ�᧝�⦽݅۵�ᕽእᜅ�PLQGಽ׮�ᙹᔑ �ྜྷ$�6ෝ�ᝅ⃽⦹Ł�

ᯩ �݅
ᯕ౨ॐ��Ł~᮹�qᖒ �ᮥຝᱡ�❭ᦦ⦹Ł�᳕ᵲ⧕�ᵥ�ᙹ�ᯩ۵�ᕽእᜅ�ႊჶᮝಽ�ᝁȽ�Ł~₞⇽��

∊ᖒŁ~�⪶ᅕ⦹Ł�ᯩᮝ໑ݡ��⩶⧁ᯙๅᰆᯕӹ��ᮁ☖ᨦℕ᪡۵�እƱ⧁�ᙹ�ᨧ۵�a �᳒zᮡ�ᇥ

᭥ʑಽ�⦹൉⦹൉�Ğᩢ⦹Ł�ᯩ �݅

�����ḢᬱƱᮂ

µⅾbօ�᧝₥aí¶᮹�Ḣᬱॅᮡ�ᗭๅๅᰆ᮹�Ḣᬱॅŝ۵�እƱࡹḡ�ᦫ �ᮥอⓝ�݅᧲⦽�Ʊᮂᮥ�

ၼŁ�ᯩ �݅�Ʊᮂŝᱶᨱ۵�❱ๅᯱᨱ�⦥᫵⦽�ᱥྙḡ᜾�Ʊᮂ�� ᕽእᜅ�Ʊᮂ��ᯙᖒƱᮂ��ญ޵ᝎ�

Ʊᮂ� �॒݅᧲⦹ �݅

᪍ၵෙ�ᯙᖒᯕ�⩶ᖒࡽ�❱ๅᯱa�ᅙᯙ᮹�Ḣᨦᨱݡ�⦽�อ᳒ �ᮥ۱ӥ�ᙹ�ᯩŁ��⫭ᔍෝ�ᯱᝁŝ�

~ᯝ᜽�⦹ᩍ�ญऽ⧁�ᙹ�ᯩ۵�Ḣᬱᮡ�Ł࠺ �ভ�ḥᝍᮥ�݅⦹ᩍ�ᕽእᜅ�⧁�äᯕŁ��ᯕ్⧀ݡᮥ�

⦽�ŝᱶᨱᕽ�❱ๅ۵ࡹ�ᱽ⣩ᨱݡ�⦽�ᱥྙḡ᜾ᮡ�ษদ⯩࠺�ၹࡹᨕ᧝�⦽ �݅
ᯕ్⦽�Ʊᮂ �ᮥၼᮡ�❱ๅᯱ۵�Ł~ॅᨱí�ᱶ⪶⦽�ᱶᅕෝ�ᱽŖ⧁�ᙹ�ᯩᮭᮝಽ�ᝁ഑ᖒᮥ�

v⦹í�ᝍᨕ �vᙹ�ᯩŁ��⫭ᔍᨱݡ�⦽�∊ᖒᝍᯕ�ᔾʑŁ��ḥᱶ⦽�ᱥྙaಽᕽ�Ñॎԁ�ᙹ�ᯩ݅�
ԕᇡŁ~�อ᳒ᯕ�ᯕ൉ᨕḥ�⬥ᨱ�ḥᱶ⦽�᫙ᇡŁ~᮹�อ᳒ᯕ�ᯕ൉ᨕḥ݅۵�Ğᩢᱢ�šᱱᨱ

ᕽ�Ḣᬱᨱí۵�⫭ᔍᨱᕽ�ฯᮡ�šᝍ �ᮥʑᬙᯕŁ�ᯩ݅۵�ä �ᮥӹ┡ԝ�ᙹ�ᯩᮝ໑��ᯕ౑�༉ु�

Ğ⨹ �ᮥ⦽�Ḣᬱॅᮡ�ᅙᯙ �ॅੱ⦽�µⅾbօ�᧝₥aí¶ᨱᕽ�ɝྕ⦽݅۵�ᯱᇡᝍ �ᮥ۱ӥ�ᙹ�ᯩᮝ

໑��ə్⦽�ᯱᇡᝍᮡ�ᱶ⪵�ᨧᯕ�Ł~ᨱí�ᱥࢁ�ݍ�ᙹ�ᯩ۵�äᯕ �݅

Ł~᮹�᯦ᰆᨱᕽ �ࠥᱥྙᱢᯙ�ḡ᜾ŝ�ᕽእᜅ�PLQGಽ�੹੹�ྪℱḥ�❱ๅᯱᨱí�Ǎๅݡ⧪ᮥ�

ᇡ┢⧁�ᙹ�ᯩ۵�⠙᮹ᖒ �ᮥᱽŖၼ �ᮥᙹ�ᯩŁ��ၠ �ᮭᯩ۵�šĥෝ�⩶ᖒ⧁�ᙹ�ᯩ۵�äᯕ �݅

ⳕ��đು

�����ᩑǍ�đŝ

ᔑᨦ᮹�ၽݍಽ�ฯᮡ�⠙᮹ෝ�ᱽŖၼᮭŝ࠺�᜽ᨱ�݅᧲⦽�ᱽ⣩᮹�ᖁ┾ʑ⫭᪡�⧉̹�᪅۹ԁ᮹�



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ᗭእᯱॅᮡ�ᱽ⣩ �ᮥǍๅ⦹۵�ŝᱶᨱᕽ�⚍໦⦹Ł�ᝁ഑ᖒ�ᯩ۵�ʑᨦ �ᮥᖁ⪙۵�ᖒ⨆ᯕ�ၽݍ⦹

ᩡŁ��✚⯩�a᳒᮹�Õvŝ�Ḣđ۵ࡹ�᜾⣩᮹�Ǎๅᨱ�ᯩᨕᕽ۵�ʑᨦᯕӹ�ๅᰆ᮹�ᝁ഑ᖒᨱ׳�

ᮡ�✚ᄥ⦽�šᝍ �ᮥᅕᯕŁ�ᯩ݅�
ᩩᱥᨱ�ᰍ௹᜽ᰆᨱᕽ׮�ᙹᔑྜྷ �ᮥǍ᯦⦹۵�᧲ᔢᨱᕽ�ᵝᇡॅ᮹�฿ჭᯕ᪡��ᯙa �᳒⩶┽a�

ᔾĉӹ໕ᕽ�ᗭእᯱॅᮡ�݅᧲⦽�ྜྷ⣩ �ᮥ⦽Ŕᨱᕽ�Ǎ᯦⧁�ᙹ�ᯩ۵ݡ�⩶�ᗭๅๅᰆ �ᮥᵝಽ�ᯕᬊ

⦹Ł�ᯩᮝӹ׮��ᙹᔑྜྷ᮹�Ğᬑݡ�⩶⧁ᯙษ✙�ᯕ᫙ᨱ�ᵝÑḡ᪡�aʭᬕ�}ᯙ�ᗭๅๅᰆ �ࠥฯᯕ�

ᯕᬊ⦹۵�Ğ⨆ �ᮥӹ┡ԕŁ�ᯩ �݅
ᗭๅๅᰆᨱᕽ׮�ᙹᔑྜྷᮥ�Ǎ᯦⦹۵�ᗭእᯱ᮹�᯦ᰆᨱᕽ۵�Ł~᮹�QHHGVෝ�⧊ญᱢᮝಽ�∊

᳒᜽⍽�ᵝ۵�ᩍÕᯕ�⩶ᖒࡹʑෝ�⯍฾⦹໑�ᯕ్⦽�ŝᱶᨱᕽ�Ł~ᕽእᜅෝ�ᱢᬊ⦹ᩍ�Ǎๅ᫶

Ǎෝ�∊᳒᜽┅۵�äᮡ�ԁಽ�⊹ᩕ⧕�ḡ۵׮�ᙹᔑ �ྜྷᗭๅ᜽ᰆ᮹�Ğᰢᨱᕽ�ᔕᦥԉ �ᮥᙹ�ᯩ۵�

ႊᦩᯕ௝Ł�⧁�ᙹ�ᯩā �݅
ᅙ�ᩑǍ۵�ᯕ్⦽�šᱱᨱᕽ׮�ᙹᔑ �ྜྷᮁ☖�ŝᱶ᮹�✚Ḷ��Ł~᮹�Ǎๅᖒ⨆��Ł~ᕽእᜅ᪡

᮹�šĥෝ�ྙ⨭᳑ᔍෝ�ၵ┶ᮝಽ�ᱲ༊᜽⍽�↽ᖁ᮹�ᱥఖ �ᮥอॅᨕ׮�ᙹᔑ �ྜྷᗭๅๅᰆ᮹�ၽᱥ

�ᮥϡ⦹Ł �ᯱ⦹ᩡ �݅
ฯᮡ�ྙ⨭�ᩑǍෝ�ၵ┶ᮝಽ�݅ᮭŝ�zᮡ�đು �ᮥ᨜ �ᮥᙹ�ᯩᨩ �݅

ℌṙ��ᯝၹᱢᯙ�ᱽ⣩ᅕ݅׮�ᙹᔑྜྷ �ᮥǍๅ⦹۵�Ł~ᮡ�᪥ᱽ⣩᮹�ᖒ܆ᯕӹ��ᯕᬊ⬉ŝอᮥ�

⯍฾⦹۵�äᯕ�ᦥܩ௝�ᮁ☖Ğಽᨱᕽ᮹�⚍໦⦽�ᝁ഑ᖒ �ᮥwŁ�᝗ᨕ⦽ �݅
ᯕ్⦽�ᱱᮥ�Ł~ᨱí�᦭ญʑ�᭥⧕ᕽ۵׮�ᙹᔑ �ྜྷᗭๅᨦℕ۵�ᯱᖙ⦽�ᮁ☖Ğಽ᮹�⢽᜽᪡�

ᅕ �݅ᖙᝍ⦽�ᱶᅕෝ�ᱽŖ⧉ᮝಽ �៉ᔾᔑᯱ᪡�ᗭእᯱ᮹�ᝁ഑ᖒ�Ǎ⇶ᨱ޵�ᬒ�ฯᮡי�ಆ �ᮥ⦹ᩍ

᧝�⦽ �݅

ᙹᔑ׮��ṙࢹ �ྜྷǍ �᯦᜽�ᝅญᱢᯙ�ᯕा �ᮥᬱ⦹۵�Ł~᮹�᯦ᰆ �ᮥŁಅ⦹ᩍ�ᗭๅ�ᨦᰆᨱᕽ

ᙹᔑྜྷ׮�⦽᧲۵�݅ �ᮥǍእ⧕״�ᮡ�äᮡ�ྜྷು��}ᄥᱢᯙ�⡍ᰆᮝಽ�ฯᮡ�Ł~ᯕ�᳡޵��ᱡಕ

⦽�aĊᮝಽ�ᳬᮡ�⣩ḩ᮹׮�ᔑྜྷ �ᮥ᨜ᮥ�ᙹ�ᯩࠥಾ�⦹ᩍ᧝�⦽ �݅
µ�ᯙ��aǍ¶�⩶┽᮹�ᵝÑᯙᯕ�᷾a⦹۵�⩥ᰍᨱ׮�ᙹᔑྜྷᮡ�݅ෙ�ᱽ⣩ŝ۵ݍ�ญ�ၙญ�Ǎๅ

⦹ᩍ�ᅕš⦹۵�äᯕ�ᇩa܆⦹ �݅� �ᷪ�ບŁ�᝗ᮡ�ᱽ⣩ᯕ�ᯩ݅Ł�⦹޵௝ �᯲ࠥᮡ�݉᭥᮹�ྜྷ⣩ᮥ�

❱ๅ⦹ḡ�ᦫᮝ໕�Ł~ᮡ�ᩩ⊂⧁�ᙹ�ᯩ۵�ྙᱽᨱ�Ḣ໕⦹ᩍ�Ǎๅෝ�⦹ḡ�ᦫ �ᮥᙹ�ᯩ �݅
ᯕᨱ�ᗭๅ�ᨦᰆᮡ�ŝᯝᯕӹ��᧝₥�॒ �ᮥ᯲ᮡ�݉᭥ಽ�❱ๅ⦹ᩍ�ᯕ్⦽�ᔍ⫭⩥ᔢᨱ�ၹᩢ⦹

ᩍ᧝�⦽ �݅

ᖬṙ׮��ᙹᔑྜྷ�Ǎๅෝ۵⦹ݚݕ��Ł~⊖ᯕ�ᩍᖒᯙ�ᱱ �ᮥqᦩ⦹ᩍ�qᖒᯕ�୑ᨕӽ�ᩍᖒ᮹�

ᝍญᱢᯙ�ᇡᇥ �ᮥŁ~ᕽእᜅᨱ�ᱲ༊᜽⍽᧝�⦽ �݅
ᩍᖒᮡ׮�ᙹᔑྜྷ �ᮥǍๅ⧁�ভ��ኼʵᯕӹ�༉᧲��⡍ᰆᔢ┽ᨱ�ၝq⦹í�ၹ᮲⦹ʑ�ভྙᨱ��ᳬ
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ᮡ�ᱽ⣩ᯕ௝Ł�⦹޵௝ �᯲ࠥᮡ�Ƚ༉᮹�ᗭๅ�ᨦᰆᨱᕽ�฼᮹�ᔢ┽ᨱอ�⊹ᬑℱ�ᯕ్⦽�ᇡᇥᮡ�

᫙໕⦽݅໕޵��ฯᮡ�ᙹᯖ �ᮥ₞⇽⧁�ᙹ�ᯩ۵�ʑ⫭ෝ״�⋁�ᙹ�ᯩ �݅

֘ṙ�� �ቭ௽ऽ�ᱽ⣩ᨱݡ�⦽�ᝁ഑ᖒᯕ�v⦽�Ǎๅ⬉ŝෝ�aḡŁ�᪉݅۵�ᱱ �ᮥqᦩ⧩ �ᮥভ��

႒⪵ᱱᯕӹݡ�⩶ᮁ☖ᨦℕᨱᕽ�ᵝಽ�❱ๅ⦹۵�ቭ௽ऽ�ᱽ⣩ᨱݡ�⦽�Ǎእෝ�ษಉ⧕᧝�⦽ �݅
ᩩᱥᅕ �ࢁᬒ�v᳑޵�ᨩŁ��ᦿᮝಽࠥ�ə్⦽�ᱱᯕࡹᩍ�ฯᮡ�šᝍᯕ�᷾a⦹ݡ�ᙹᔑྜྷᨱ׮݅�

äᯕ௝۵�ᱱ �ᮥqᦩ⧁�ভ��ቭ௽ऽ�ᱽ⣩ᮡ�Ł~᮹�᯦ᰆᨱᕽ�Ǎᱥᯕӹ�ᝅ �ᱽĞ⨹ �ᮥ☖⧕ᕽ�༉

�ुᇡᇥᨱᕽ�ᝁ഑ᖒ �ᮥaḡŁ�ᯩ݅Ł�⧁�ᙹ�ᯩ �݅�ə౨ʑ�ভྙᨱ�ŝᯝᯕӹ�᧝₥᮹�ቭ௽ऽ⪵
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ᯕෝ�}ᖁ⦹ʑ�᭥⧕ᕽ۵�⇵⬥ᨱ׮�ᙹᔑ �ྜྷǍๅ�Ł~ᯕ�ᬱ⦹۵�ၵෝ�ǍℕᱢᯕŁ�݉ĥᱢᮝ



���� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ�ᱽ�⪙

ಽ�❭ᦦ⦹ᩍ�ᵝÑ�⩶┽ӹ�ᩑಚᨱݡ�⦽᧲݅�⦽ݡ�ᔢᯱಽ�ᝅ᷾ᇥᕾ �ᮥ⦽݅໕�ၙ௹᮹׮�ᙹᔑྜྷ�

ᗭๅๅᰆ᮹޵��ӹᮡ�ၽᱥ �ᮥϡ⧁�ᙹ�ᯩ݅Ł�ᔍഭࡽ �݅

ྙםᱲᙹᯝ�� ������ ��� � íᱽ⪶ᱶᯝ�� ������ �� ���

G⯨ಐ᫨㕼#
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&KULVWRSHU�� 0���ⷣᖙĥ⪵�᜽ྜྷ�ݡඹ⩢ᝁ�ᱥఖ �ⷤ�ᯕ࠺಍�ᩎ��ᕽᬙ���ᖙʑᇢᜅ�� ������ ������
&RKHQ�� '��������� &RQVXPHU� %HKDYLRU�� 5DQGRP� +RXVH�� ,QF��� �
(QJDO�� %ODFNZHOO�&�� ������� &RQVXPHU� %HKDYLRU�� �UG� HG�� +LQVGDOH�� ,OOLQRLV�� 7KH� 'U\GHQ�

3UHVV��
)UDQFLV� *��� 7XFNHU�� ������� �&XVWRPHU� 6HUYLFH� LQ� D� &KDQQHO� RI� 'LVWULEXWLRQ� �� 7+H� &DVH� RI�

WKH� 0DQXIDFWXUH�� :KROHVDOHU�&KDLQ� 'UDJ� 5HWDLOHU� &KDQQHO� LQ� WKH� 3UHVFULSWLRQ� 'UXJ�
,QGXVWU\�� 3K�� '�� 'LVVHUWDWLRQ�� 7KH� 2KLR� 6WDWH� 8QLYHUVLW\�� ���

3�� .RWOHU�� �������� 0DUNHWLQJ� 0DQDJHPHQW�� �WK� HG�� 3UHQWLFH�+DOO� ,QWHUQDWLRQDO� (GLWLRQ�� �����
6FKLIIPDQ�� /�� *�� 	� .DQXN�� /��� &RQVXPHU� %HKDYLRU� �WK� HG�� 3UHQWLFH�+DOO�� ,QF��� ��
=DOWPDQ�� *�� 	�:DOOHQGRUI�� 0��� �������� &RQVXPHU� %HKDYLRU�� %DVLF� )LGLQJ� DQG� 0DQDJHPHQW�

,PSOLFDWLRQ�� �WK� HG�� � ��
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"� 4UVEZ� PO� UIF� 1SPNPUJPO� PG� 4QFDJBMUZ� 4UPSF� PG� 'SFTI� 'PPET
�� 'PDVTFE� PO� $IPOHHBL�� )PVTF� 7FHFUBCMFT� 4UPSF� �

-FF��:PVOH�4VL�쉒:PPO
�/BN�4PP��
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6LQFH� ������ LQFRPH� KDV� EHHQ� JURZQ� UDSLGO\� LQ� .RUHD�� 7KXV�� FRQFHUQV� RI� HQYLURQPHQWDO�
SROOXWLRQ� DQG� KHDOWK� KDYH� EHHQ� LQFUHDVHG� DPRQJ� .RUHD
V� FRQVXPHUV�� $V� D� UHVXOW� RI� WKLV�
FRQFHUQ�� GHPDQG� IRU� VDIH� IRRG� DQG� DJULFXOWXUDO� SURGXFWV� KDV� EHHQ� JURZLQJ� LQ� .RUHD�

5HFHQWO\�� SXUFKDVLQJ� SDWWHUQV� RI� .RUHD
V� FRQVXPHUV� KDYH� EHHQ� FKDQJHG� DV� .RUHD
V� VRFLHW\�
KDV� FKDQJHG� WR� DQ� DJLQJ� VRFLHW\�� JURZWK� RI� XQPDUULHG� SHUVRQ�� DQG� ORZ� ELUWKUDWH�� .RUHD
V�
FRQVXPHUV� SUHIHU� WR� EX\� RQO\� YROXPH� WKDW� WKH\� QHHG�� 7KXV�� WKH� YROXPH� RI� DJULFXOWXUDO�

SURGXFWV� WKDW� WKH\� SXUFKDVH� EHFDPH� VPDOO�

7KHUHIRUH�� UHWDLOHUV� VKRXOG� UHIOHFW� VXFK� QHHGV� RI� FRQVXPHUV� WR� WKHLU� EXVLQHVV�� 7KH� SXUSRVH�
RI� WKLV� VWXG\� LV� WR� EXLOG� XS� QHZ� VWUDWHJLHV� LQ� RUGHU� WR�PDNH� D� KLJK� SURILW� WKURXJK� FXVWRPHU
V�
VDWLVIDFWLRQ� ZKHQ� VHOOLQJ� DJULFXOWXUDO� SURGXFWV�

8VLQJ� OLWHUDWXUH� UHYLHZ�� WKLV� VWXG\� KDV� GUDZQ� UHVXOWV�� 7KH� UHVXOWV� RI� WKLV� VWXG\� LV� WKDW�
UHWDLOHUV� VKRXOG� OD\� SURGXFWV� ZLWK� EUDQG� LQ� WKHLU� VWRUH� DQG� HVWDEOLVK� WUXVW� ZLWK� FXVWRPHUV� LQ�
RGHU� WR� PDNH� OR\DO� FXVWRPHUV�� ,Q� DGGLWLRQ�� UHWDLOHUV� VKRXOG� SUHSDUH� LQGLYLGXDO� SDFNDJH� RI�

DJULFXOWXUDO� SURGXFWV� IRU� VDOHV� RI� D� VPDOO� YROXPH� WR� NHHS� SDFH� ZLWK� VRFLDO� FKDQJHV�

� �

.H\ZRUGV� �� UHWDLO� DQG� GLVWULEXWLRQ� RI� DJULFXOWXUDO� SURGXFW�� SXUFKDVLQJ� EHKDYLRU�� FXVWRPHU�

VHUYLFH�

�
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